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Socioeconomic status is a core determinant of health and well-being across the life span, 
including adolescence. The scientific literature suggests that although the overall level of 
health and well-being has constantly improved in Finland and other developed countries, 
the improvement may not be equally seen in all subgroups in the population. However, 
data on socioeconomic health disparities among adolescents are scarce. The aim of this 
study was to examine changes in four problem behaviors – bullying at school, cannabis use, 
smoking, and delinquency – according to socioeconomic status among Finnish adolescents 
between 2000 and 2015. 
The material for the study was obtained from the School Health Promotion Study 
(SHPS), which is a nationally conducted classroom survey on the well-being, health, and 
school work of Finnish children and adolescents. The SHPS has been conducted biennially 
since 1996. This study comprises the responses of 8th and 9th graders to surveys from 2000 
to 2015 (N = 761,278). The behavior variables studied were frequent bullying perpetration 
and victimization, any and frequent cannabis use, frequent smoking, lifelong nonsmoking, 
and delinquency. Socioeconomic adversities studied were low level of parental education, 
parental unemployment during the past year, and not living with both parents. In addition, 
a variable of cumulative socioeconomic adversity was created from the three socioeconomic 
adversities. Distributions for the problem behaviors over time in the whole sample and 
according to cumulative socioeconomic adversity were calculated using crosstabs and 
the Chi-square test. Associations between time, problem behaviors, and socioeconomic 
adversities were studied using binomial logistic regression, the results shown as odds ratios 
with 95% confidence intervals.
All the four problem behaviors studied were positively associated with each 
socioeconomic adversity. Most importantly, the prevalences of problem behaviors diverged 
between socioeconomic groups over time. Although changes in the prevalences of 
bullying involvement, cannabis use, and delinquency were modest in the whole sample, 
these prevalences increased significantly among adolescents with most socioeconomic 
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adversities. Similarly, the overall prevalence of frequent smoking decreased and that of 
lifelong nonsmoking increased over time, but these changes were not observed among 
adolescents with the most socioeconomic adversities. Correspondingly, the odds ratios for 
problem behaviors increased over the study period among adolescents with most cumulative 
socioeconomic adversity compared to adolescents with no cumulative socioeconomic 
adversity.
The findings of this study indicate that socioeconomic disparities increased in bullying 
at school, cannabis use, smoking, and delinquency among Finnish adolescents between 
2000 and 2015. The results are alarming as these changes have occurred although reducing 
socioeconomic health disparities has been a central aim of Finnish health policy for decades. 
It seems undeniable that more concrete actions are required to reduce socioeconomic health 
disparities in the population. Socioeconomic adversities should be considered thoroughly 
in the prevention of adolescent problem behaviors. Finally, securing adequate social 
support as well as equal access to health and social services for everyone independent of 
socioeconomic status and place of residence are crucial in decreasing socioeconomic health 
disparities in the population.
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Tiivistelmä
Sosioekonominen asema on keskeinen terveyteen ja hyvinvointiin vaikuttava tekijä läpi 
elämän, myös nuoruudessa. Vaikka yleinen terveyden ja hyvinvoinnin taso on Suomessa ja 
muissa teollisuusmaissa jatkuvasti kohentunut, tutkimusten mukaan myönteistä kehitystä 
ei voida yhtä lailla havaita kaikissa väestöryhmissä. Tutkimustieto sosioekonomisista 
terveyseroista nuorten keskuudessa on kuitenkin vajavaista. Tämän tutkimuksen 
tavoitteena oli tutkia suomalaisnuorten neljän ongelmakäyttäytymisen muodon – 
koulukiusaamisen, kannabiksen käytön, tupakoinnin ja rikekäyttäytymisen – ajallisia 
kehityskulkuja eri sosioekonomisissa ryhmissä vuosina 2000–2015. 
Aineisto tutkimukseen hankittiin Terveyden ja hyvinvoinnin laitoksen (THL) 
Kouluterveyskyselyistä. Kouluterveyskysely on kansallinen suomalaislasten ja -nuorten 
hyvinvointia, terveyttä ja koulutyötä kartoittava kyselytutkimus, joka on toteutettu 
joka toinen vuosi vuodesta 1996 lähtien. Tämän tutkimuksen aineisto koostui 
8. ja 9. luokkalaisten vastauksista aikavälillä 2000–2015 (N = 761  278). Tutkitut 
ongelmakäyttäytymismuuttujat olivat säännöllinen kiusaaminen ja kiusatuksi joutuminen, 
kannabiksen kokeilu ainakin kerran, tiheä kannabiksen käyttö, säännöllinen tupakointi, 
elämänaikainen tupakoimattomuus sekä rikekäyttäytyminen. Tutkitut sosioekonomisen 
huono-osaisuuden muuttujat olivat vanhempien matala koulutustaso, vanhempien 
työttömyys viimeisen vuoden aikana sekä asuminen muutoin kuin äidin ja isän kanssa. 
Edellä mainituista kolmesta muuttujasta luotiin myös kumulatiivista sosioekonomista 
huono-osaisuutta mittaava yhdistelmämuuttuja. Ongelmakäyttäytymisen vallitsevuus 
koko tutkimusjoukossa ja erikseen jokaisessa sosioekonomisessa ryhmässä laskettiin Khiin 
neliö -testillä. Ongelmakäyttäytymisen, sosioekonomisen aseman ja ajan välisiä yhteyksiä 
tutkittiin binomiaalisella logistisella regressiolla, jonka tulokset ilmaistiin vetosuhteina 
(odds ratio, OR) ja 95 %:n luottamusväleinä (confidence interval, CI).
Kaikki neljä ongelmakäyttäytymisen muotoa olivat yhteydessä kaikkiin tutkittuihin 
sosioekonomisen huono-osaisuuden mittareihin. Merkittävimpänä havaintona ongel-
ma käyttäytymismuuttujien ajalliset kehityskulut poikkesivat toisistaan kumulatiivisen 
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sosioekonomisen huono-osaisuuden mukaan luokitelluissa ryhmissä. Vaikka muutokset 
kiusaamisosallisuuden, kannabiksen käytön ja rikekäyttäytymisen vallitsevuudessa olivat 
koko tutkimusjoukon tasolla vähäisiä, niiden vallitsevuus kasvoi sosioekonomisesti huono-
osaisimpien nuorten joukossa tutkimusjakson aikana. Niin ikään säännöllinen tupakointi 
vähentyi ja tupakkaa kokeilemattomien osuus lisääntyi tutkimusjakson aikana yleisellä 
tasolla, mutta vastaavia muutoksia ei havaittu sosioekonomisesti huono-osaisimpien 
nuorten joukossa. Ongelmakäyttäytymismuuttujien vetosuhteet kasvoivat vastaavasti 
tutkimusjakson aikana nuorilla, joilla oli eniten kumulatiivista sosioekonomista huono-
osaisuutta verrattuna nuoriin, joilla ei ollut kumulatiivista sosioekonomista huono-
osaisuutta.
Tämän tutkimuksen tulokset viittaavat siihen, että suomalaisnuorten sosioekonomiset 
erot koulukiusaamisessa, kannabiksen käytössä, tupakoinnissa ja rikekäyttäytymisessä 
kasvoivat aikavälillä 2000–2015. Tulokset ovat hälyttäviä, sillä erot ovat kasvaneet 
huolimatta siitä, että terveyserojen kaventaminen on ollut suomalaisen terveyspolitiikan 
keskeisimpiä tavoitteita vuosikymmenten ajan. Näyttää kiistattomalta, että väestön 
terveyserojen kaventamiseksi tarvitaan konkreettisempia toimia. Sosioekonominen 
huono-osaisuus tulee huomioida nuorten ongelmakäyttäytymisen ehkäisyssä ja sen 
vähentämiseen tähtäävissä interventioissa. Lisäksi riittävän toimeentulon turvaaminen 
heikoimmassa asemassa oleville sekä sosiaali- ja terveyspalvelujen yhdenvertainen saatavuus 
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Socioeconomic status is a core determinant of health and well-being across the life span 
(Marmot, 2003). Socioeconomic disparities exist in all areas of health and can be found in 
all age groups (Fiscella et al., 2004). Low socioeconomic status is associated with increased 
mortality, somatic and psychiatric morbidity, poor subjective health, impaired quality of 
life, and unhealthy behaviors, such as smoking, alcohol use, and poor diet (Chetty et al., 
2016; Clegg et al., 2009; Frederick et al., 2014; Klein et al., 2016; Park et al., 2013; Sleskova 
et al., 2006; Torikka et al., 2017; Wallace et al., 2009; Wang et al., 2015).
Scientific data indicate that socioeconomic health disparities have increased in Finland 
over the past decades although decreasing them has been a central aim of Finnish health 
policy since the 1970s (Rotko et al., 2011). Increased socioeconomic disparities have been 
observed in life expectancy, morbidity, and health-related behaviors (Lahelma et al., 2019; 
Lumme et al., 2018; Piha et al., 2007; Ruokolainen et al., 2019a). Less is known about the 
time trends in socioeconomic health disparities among adolescents. However, increased 
disparities have been observed in the form of adolescent smoking, depression, and alcohol 
consumption in recent decades (Doku et al., 2010; Torikka et al., 2017; Torikka et al., 2014).
Adolescence marks a vulnerable period in life (Hayford et al., 2008). Due to drastic 
physiological, psychological, and social changes, risk-taking behaviors become common 
in adolescence (Hayford et al., 2008). Problem behaviors, such as smoking, substance 
use, and delinquency, can serve the adolescent as a means of making a developmental 
transition toward adulthood (Jessor & Jessor, 1977). Engaging in problem behaviors is 
more common among adolescents from low socioeconomic backgrounds (Delva et al., 
2005; Elonheimo et al., 2009; Kuntz et al., 2016). Problem behaviors, such as smoking, 
cannabis use, delinquency, and bullying at school, often begin in adolescence and have 
long-lasting consequences for health and well-being later in life (Jessor & Jessor, 1977). 
Therefore, socioeconomic disparities in adolescent problem behaviors contribute greatly 
to socioeconomic health disparities in adulthood. However, data on the time trends in 
adolescent problem behaviors according to socioeconomic status are lacking.
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The causes for socioeconomic health disparities are rooted in society and socio-political 
decision-making. As a consequence of a major economic recession in the 1990s, long-term 
unemployment increased markedly in Finland (Palosuo et al., 2009). Due to cuts in social 
security benefits, income inequality has kept increasing, and child poverty especially has 
tripled since the 1990s (Rotko et al., 2011). Marked cuts in alcohol taxes in 2004 have 
also had a significant effect on socioeconomic health disparities, as alcohol consumption 
explains the majority of differences in morbidity and mortality between socioeconomic 
groups (Palosuo et al., 2009). Finally, regional differences in the accessibility of health and 
social services, especially primary healthcare and child protection services, contribute to 
health disparities in the population (Manderbacka et al., 2019).
There are numerous reasons why narrowing socioeconomic health disparities is 
profitable. First, public health improves most when interventions are targeted at groups 
with the most morbidity (Marmot, 2003). Second, improving the health of the most ill 
helps to ensure the sufficiency of health services in the aging population (van der Heyden 
et al., 2003). Third, narrowing socioeconomic health disparities enhances social cohesion 
and decreases social marginalization and unemployment (Lallukka et al., 2019). Fourth, 
preventing illness among those at greatest risk for ill health produces several cost benefits for 
the public economy and individual households (Thornton et al., 2016). Health promotion 
and preventing morbidity are cheaper than the treatment of illnesses (Thornton et al., 
2016). Fifth, socioeconomic health disparities cannot be ethically condoned as they are 
preventable and contrary to the ideology of a welfare state (Braveman et al., 2011).
To decrease socioeconomic health disparities in the population, scientific knowledge 
about the time trends in health disparities is essential. Data on the association between 
health and the different dimensions of socioeconomic status help with planning targeted 
interventions for those in the most vulnerable position.
1.1 Adolescence
1.1.1	 Definition	of	adolescence
Adolescence is the transition period between childhood and adulthood (Hayford et al., 
2008). It starts with the onset of puberty and ends in young adulthood (Sawyer et al., 
2018). The age definition of adolescence has varied over studies and over time. Historically, 
adolescence was considered to span from 12 to 19 (Sawyer et al., 2018). However, due to 
improved nutrition and health the onset of puberty has shifted over time to a younger age 
(Sawyer et al., 2018). In addition, the adoption of adult social roles, including marriage and 
parenthood, is ever increasingly postponed to older age in today’s society (Hayford et al., 
2008). Therefore today the definition of adolescence has been widened and is considered to 
span from 10 to 24 (Sawyer et al., 2018).
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Although the age definition of adolescence has varied over time, the role of adolescence 
as a transition period from childhood to adulthood has remained the same. Similarly, 
adolescence marks a period of increased vulnerabilities and risks inherent in this transition 
period and these have not fundamentally changed over time.
1.1.2 Development in adolescence
Adolescence is time of rapid growth and development (Marceau et al., 2011). It involves 
dramatic biological, psychological, and social changes (Marceau et al., 2011). The biological 
changes start by the secretion of gonadotropin-releasing hormone (GnRH) from the 
hypothalamus (Peper et al., 2011). GnRH causes a release of luteinizing hormone (LH) 
and follicle-stimulating hormone (FSH) from the anterior pituitary, which in turn leads to 
a surge in the secretion of sex hormones (estrogen, progesterone, and testosterone) from the 
gonads (Peper et al., 2011). The increased levels of sex hormones result in the development 
of the secondary sexual characteristics, the aim of which is to achieve reproductive maturity 
(Marceau et al., 2011). Today the average age of the onset of puberty is 10 in girls and 
approximately one or two years later in boys (Aksglaede et al., 2009; Marceau et al., 2011). 
However, there is considerable individual variation in the timing and tempo of puberty 
(Marceau et al., 2011). 
Another central area of biological development in adolescence is the brain. 
Developmental changes in the adolescent brain include synaptogenesis, synaptic pruning, 
and myelinogenesis (Giedd, 2008). The sex hormones are critically involved in the adolescent 
brain development (Peper et al., 2011). Brain maturation proceeds during adolescence 
particularly in the frontal lobe, which plays a central role in impulse control, social and 
sexual behaviors, and decision-making (Arain et al., 2013). Additionally, the limbic system, 
which is involved in emotion regulation and memory, is under construction in adolescence 
(Giedd, 2008). The last area to mature is the prefrontal cortex, which is responsible for the 
cognitive control of emotions and impulses (Arain et al., 2013). The brain continues to 
mature until approximately 25 years of age (Arain et al., 2013).
In addition to biological development, adolescence involves important psychological 
and social changes. These changes can be seen as developmental tasks, the successful 
resolution of which leads to the achievement of psychosocial adulthood (Ragelienė, 2016). 
According to Erikson (1950), the most important developmental tasks in adolescence 
are gaining independence from parents, forming meaningful relationships with peers, 
and constructing one’s unique identity. Identity provides a sense of continuity within 
the self and in interaction with others (self-sameness) as well as a frame to differentiate 
between self and others (uniqueness) (Erikson, 1950). The importance of parents declines 
and relationships with peers become a central part of adolescent life (Ragelienė, 2016). A 
peer group not only offers emotional support, but also provides the social status necessary 
for identity development (Ragelienė, 2016). Blos (1967) also described adolescence as the 
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time for the second individuation process, which denotes a chance for the adolescent to 
renegotiate developmental aberrancies formed in earlier childhood relationships.
1.1.3 Increased vulnerability in adolescence
Being a time of tumultuous change, adolescence is also characterized by increased 
vulnerability (Paus et al., 2008). As adaptation to several physiological, psychological, and 
social changes is required in order to achieve a balanced adulthood, failure in any of these 
processes can lead to developmental disturbances (Paus et al., 2008). Therefore, adolescence 
is a critical period for the onset of psychiatric morbidity: 20–25% of adolescents suffer from 
a mental health disorder (Patel et al., 2007). In addition, most psychiatric morbidity in 
adolescence persists into adulthood (Paus et al., 2008), and indeed three in every four adult 
mental health disorders start before the age of 24 (Patel et al., 2007). As mental health 
disorders become more difficult to treat the longer the illness history, the role of prevention 
and early intervention is crucial (Patel et al., 2007).
In addition to developmental aberrancies, normative changes in the developing 
adolescent brain also subject adolescents to risk taking and pleasure seeking, which increase 
the risk for problem behaviors (Arain et al., 2013). According to the problem-behavior 
theory by Jessor & Jessor (1977), engaging in behaviors considered problematic in this age 
group, such as alcohol consumption, smoking, and risk-taking sexual behaviors, can also 
serve as a way of laying claim to a more mature status and making a developmental transition 
toward adulthood. However, even though risk-taking behaviors, mental health problems, 
and substance use are common in adolescence, the majority of adolescents manage this 
developmental period without severe disorders (Paus et al., 2008). Therefore, psychiatric 
morbidity among adolescents should by no means be considered normative but instead be 
addressed early on to prevent the continuation of problems into later life (Das et al., 2016).
1.2 Socioeconomic status
1.2.1	 Definition	of	socioeconomic	status
Socioeconomic status (SES) is one of the core determinants of health and well-being in all 
phases of life (Galobardes et al., 2006a; Galobardes et al., 2006b; Härkönen et al., 2018; 
Viner et al., 2012), including adolescence (Amato et al., 1991; Areba et al., 2018; Bacikova-
Sleskova et al., 2015; Fuller-Thomson et al., 2013; Torikka et al., 2014; Torikka et al., 2017). 
SES depicts an individual’s or group’s relative position within a society (Galobardes et al., 
2006a; Galobardes et al., 2006b). It is an aggregate concept comprising resource-based (such 
as material and social resources) and prestige-based (individual’s rank or status) indicators 
of socioeconomic position (Krieger et al., 1997). A variety of terms, such as social class and 
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socioeconomic position, have been used interchangeably with socioeconomic status in the 
scientific literature. In this dissertation, I use the term socioeconomic status, as it has been 
widely used in the scientific literature worldwide.
There is no universal measure for SES in the scientific literature. Instead, numerous 
alternative and complementary measures have been used across studies. SES can be 
measured at individual, household, neighborhood and society levels (Krieger et al., 1997). 
The assessment of socioeconomic status may involve an individual proxy measure, such as 
education, income, or occupation, or consist of multiple measures that provide an overall 
index of socioeconomic status (Galobardes et al., 2006a; Galobardes et al., 2006b). No 
consensus exists on the best way of measurement (Saegert et al., 2007). Different measures 
of SES are intercorrelated as socioeconomic disadvantage tends to cluster among the 
same individuals; for instance, low level of education is associated with low income and 
unemployment (Bask et al., 2015).
The measurement of SES is especially challenging among adolescents. As the final 
level of education is yet to be acquired in adolescence, the education level cannot be used 
to measure adolescent SES. For the same reason employment status cannot be used as 
an indicator of SES in adolescence. Consequently, parental SES has often been used in 
scientific research as a proxy measure of adolescent SES. Using parental SES as an indicator 
of adolescent SES is justified as parental SES has indeed a strong predictive value on 
adolescent outcomes, including well-being and health (Viner et al., 2012). Furthermore, it 
also predicts the socioeconomic status of the adolescent later in adulthood (Slominski et 
al., 2011). Recently measures to assess the adolescent’s own SES have also been introduced, 
among the academic performance, but their use is not well established (Magklara et al., 
2012; Sweeting et al., 2014). Therefore, in this dissertation, adolescent socioeconomic status 
was measured through family SES: parental education, parental unemployment in the 
past year, and family structure. All three measures have been widely used in the scientific 
literature to measure adolescent SES, as will be discussed in the following section. Low 
level of parental education, parental unemployment, and not living with both parents are 
hereafter referred to as socioeconomic adversities.
1.2.2 Socioeconomic status and health
Socioeconomic disparities can be seen systematically in all areas of health and well-being, 
so that the level of health and well-being increases along with the socioeconomic status 
(Marmot, 2003). This is called the social gradient in health (Marmot, 2003). Socioeconomic 
status affects health through a variety of different mechanisms. The pioneering Black 
Report (Department of Health and Social Security, 1980) published in England identified 
four types of explanation for the association between socioeconomic status and health.
According to the most controversial explanation, i.e. the artefact explanation, the 
association between socioeconomic status and health does not actually exist; instead, 
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according to this approach, the associations observed in studies are due to methodological 
weaknesses in the analyses (Department of Health and Social Security, 1980). This 
explanation has subsequently been rejected (Blane, 1985). 
The selection explanation points to reverse causality: health affects people’s social 
mobility and thereby socioeconomic status (Department of Health and Social Security, 
1980). Health is a resource that helps in climbing the social ladder (Department of Health 
and Social Security, 1980). Healthy people are more likely to be upwardly mobile, whereas 
those in poor health are prone to go down in the social hierarchy (Department of Health 
and Social Security, 1980). This explanation has gained empirical support; however, it only 
partly explains the association between SES and health (Blane, 1985).
The third approach involves cultural and behavioral explanations, which state that 
socioeconomic health disparities are a result of differences in health-related behaviors, 
such as the consumption of alcohol, smoking, eating habits, exercise, and the utilization 
of health services (Department of Health and Social Security, 1980). These explanations 
are firmly established in medicine and today considered the most reliable explanations of 
socioeconomic health disparities (Blane, 1985). However, they have also been criticized for 
putting too much emphasis on the autonomy of people’s behavior (Blane, 1985).
Materialistic explanations, like cultural and behavioral explanations, acknowledge a 
causal relationship between socioeconomic status and health. However, they do not consider 
health disparities a result of autonomous behavior, but instead as an inevitable consequence 
of structures in society. Several societal factors, such as income distribution, education, and 
working and living conditions, affect people’s health. Of the two approaches, behavioral 
factors are seen to make the larger contribution to health disparities, material factors being 
secondary and playing a minor part (Blane, 1985). However, it has been noted that cultural/
behavioral and materialistic explanations are so tied together, behavior mediating the link 
between societal structures and health, that the distinction between the two is artificial 
(Blane, 1985).
In addition to the explanations of socioeconomic health disparities in The Black 
Report, Graham and Kelly (2004) presented a model of the pathway through which 
health determinants lead to health outcomes. According to the model, societal structures, 
such as the labor market, the education system and income distribution, are decisive in 
the determination of the individual’s socioeconomic status. Socioeconomic status in 
turn impacts on one’s health and well-being through mediating factors, such as living 
and working conditions, health-related behavior, and access to health services. The model 
is bidirectional, so that poor health can decrease one’s opportunities to pursue a higher 
socioeconomic status, whereas good health makes it easier to move up the social ladder.
Although SES is a significant determinant of health, not everyone from low 
socioeconomic background develops ill health, and some people with socioeconomic 
adversities are healthier than those without such adversities. Even though socioeconomic 
adversities increase the risk for ill health, the individual’s health is a result of the combined 
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effect of several risk and protective factors (Bircher et al., 2014). For instance, an adolescent 
with socioeconomic adversities may have other resources, such as resilience against 
adversities, positive role models, and well-functioning emotion regulation skills, which 
help in maintaining good health (Chen et al., 2012).
Of the indicators of family SES, parental education is perhaps the best-established 
determinant of adolescent health and well-being. Parental education protects adolescents 
against several health problems, including physical illness (Matthiessen et al., 2014; Yu, 
2015), substance abuse (Torikka et al., 2017; Wells et al., 2018), and mental health problems 
(Park et al., 2013; Torikka et al., 2014). Parental education is linked to adolescent health 
both directly and indirectly. First, it equips parents with skills to better collect and process 
information, which directly aids them in achieving better life outcomes for themselves and 
their children (Saegert et al., 2007). Second, high level of education is associated with high 
income as well as psychosocial resources, which indirectly mediate the association between 
parental education and adolescent health (Ross et al., 1995).
Parental unemployment, especially long-term unemployment, is also strongly 
associated with adolescent health and well-being. It has been linked to poor mental health 
and self-rated health of the adolescent, even after controlling for parental education and 
income (Bacikova-Sleskova et al., 2015; Fuller-Thomson et al., 2013; Moustgaard et al., 
2018; Sleskova et al., 2006). Parental unemployment affects adolescent health in multiple 
ways. Unemployed parents are prone to economic hardship, parental conflicts (Conger 
et al., 1994), and physical and mental illness (Jin et al., 1995), which are associated with 
impaired adolescent well-being (Conger et al., 1994; Dashiff et al., 2009). Although father’s 
unemployment has been studied more thoroughly in the scientific literature, both paternal 
and maternal unemployment are associated with impaired adolescent health (Sleskova et 
al., 2006).
The association between adolescent health and family structure is less straightforward 
than that between adolescent health and parental education or unemployment, although 
it has also been widely studied in the scientific literature (Areba et al., 2018; Carlson et al., 
2001; Du et al. 2015; Turner et al., 2007). Overall, the scientific evidence over time indicates 
that children living in  family constellations other than with mother and father experience 
on average more mental health problems, substance abuse, and physical illness than children 
living with both parents, although the associations are modest (Amato et al., 1991; Areba et 
al., 2018; Bramlett et al., 2007). Potential explanations include that adolescents living with 
both mother and father have on average a higher standard of living, receive more effective 
parenting, are emotionally closer to both parents, and have experienced fewer stressful life 
events than adolescents living in other family constellations (Amato et al., 1991; Areba et 
al., 2018). However, the findings are not consistent across studies (Amato, 2005; Blum et 
al., 2000; Carlson et al., 2001). Furthermore, in past decades the whole concept of family 
structure has been under drastic change: in addition to families with mother and father, 
single-parent families, and stepfamilies, an increasing number of children live with two 
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mothers, two fathers, or in other family structures that have not been taken into account in 
earlier research (Bevacqua, 2018; Bos et al., 2016). It also has to be noted that considerable 
variation exists between families: in some mother-and-father families adolescents face a 
great deal of health hazards, such as parental conflicts or parental substance abuse, and on 
the other hand, the majority of other family constellations provide adolescents with safe 
and healthy living conditions (Amato et al., 1991).
1.2.3 Trends in socioeconomic health disparities
Scientific evidence suggests that although the overall level of health and well-being has 
constantly risen in developed countries, the improvement may not be as evident in the 
lowest socioeconomic groups. Increased socioeconomic health disparities have been 
observed in several developed countries, including Finland (Bosworth, 2018; Lahelma et al., 
2019; Lumme et al., 2018; Piha et al., 2007; Regidor et al., 2006; Ruokolainen et al., 2019a; 
Weinberger et al., 2018). In Finland, socioeconomic health disparities have continually 
increased although narrowing them has been a central aim of Finnish health policy since 
the 1970s (Rotko et al., 2011). The greatest increase has been observed in differences in 
life expectancy: the life expectancy of a 25-year-old woman in the highest income quintile 
is almost five years longer than that of a woman of the same age in the lowest income 
quintile (Terveyden ja hyvinvoinnin laitos, 2019). For men, the corresponding difference 
is nine years (Terveyden ja hyvinvoinnin laitos, 2019). The majority of the disparities are 
due to differences in alcohol consumption, smoking, and vascular diseases (Terveyden ja 
hyvinvoinnin laitos, 2019).
Contrary to adults, less is known about the trends in socioeconomic health disparities 
among adolescents. However, a growing number of studies have observed increased 
socioeconomic disparities in adolescent health as well. In a time-series study involving 34 
European and North American countries (Elgar et al., 2015), socioeconomic disparities 
increased in physical activity as well as physical and psychological symptoms among 
adolescents between 2002 and 2010, when family affluence scale (FAS) was used to 
measure SES. Frederick et al. (2014) observed that obesity started to decline in the US 
after 2002 among adolescents with high socioeconomic status but continued to increase 
among adolescents with low socioeconomic status. Parental education and income were 
used to measure SES. Increased socioeconomic disparities in adolescent obesity were also 
observed in a time-trend study conducted in Czech Republic, when SES was measured by 
family affluence scale (Sigmund et al., 2020). Torikka et al. (2014) observed that although 
changes in the prevalence of self-rated depression were modest among Finnish adolescents 
between 2000 and 2011, among adolescents with most socioeconomic adversities the 
prevalence of self-rated depression nearly doubled. Similarly, Torikka et al. (2017) observed 
that although the overall prevalences of frequent drinking and drunkenness decreased 
in Finland between 2000 and 2011, among socioeconomically deprived adolescents with 
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depression, the likelihoods increased. Increased disparities according to parental education 
were also observed in smoking among Finnish adolescents (Doku et al., 2010). All in all, 
these findings suggest that socioeconomic disparities in adolescent health have increased in 
developed countries in past decades.
1.3 Problem behaviors
1.3.1	 Definition	of	problem	behavior
According to the problem-behavior theory by Jessor and Jessor (1977), problem behavior 
denotes behavior that departs from the norms of the larger society, is undesirable according 
to the social or legal norms of conventional society and its institutions of authority, and 
usually elicits some form of social control response, whether minimal, such as a statement 
of disapproval, or extreme, such as incarceration. Common examples of these behaviors 
include alcohol and illicit drug use, smoking, precocious sex, and delinquency (Jessor & 
Jessor, 1977). Defining a behavior as problematic is dependent on the age of the perpetrator: 
what may be proscribed for the young may be permitted for grown-ups (Jessor et al., 1991). 
Individual proneness to a problem behavior is determined by the sum of multiple personal 
and environmental risk and protective factors, and also engagement in other problem 
behaviors (Jessor, 1992).
In this dissertation, the term problem behavior is used when collectively referring to 
the four behaviors studied, i.e. bullying at school, cannabis use, smoking, and delinquency. 
All these four variables meet the criteria of a problem behavior. First, they all are perceived 
as non-normative and undesirable by society and/or the legal system. Second, the risk of 
these behaviors is determined by personal and environmental risk and protective factors. 
An exception to this is bullying victimization, which denotes subjection to a problem 
behavior, i.e. bullying. However, I wanted to include bullying victimization in this study as 
it is closely intertwined with bullying perpetration, and above all as it is a great burden on 
adolescent health and well-being. Each of the four problem behaviors is discussed separately 
in the following sections.
1.3.2 Bullying at school
Countries throughout the world have identified bullying at school as a leading health 
concern among adolescents (Craig et al., 2009; Due et al., 2005). Bullying is defined as 
negative behavior that I) is intentional, II) occurs repeatedly over time, and III) involves 
a power imbalance between the perpetrator and the victim (Olweus, 1994). Therefore, a 
dispute between two roughly equal individuals is not considered bullying, neither is an act 
with unintended negative consequences. Bullying may manifest in forms of direct physical 
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or verbal acts, such as hitting, pushing, or name-calling, or in indirect forms, such as talking 
behind someone’s back or spreading rumors (Wolke et al., 2015). Since the advent of the 
Internet and social media, bullying has also spread to the virtual world (Caravaca Sánchez 
et al., 2016). Bullying that takes place online has been termed cyberbullying (Caravaca 
Sánchez et al., 2016). In this dissertation, I focus on traditional forms of bullying only, and 
cyberbullying is therefore not included. When referring to both bullying victimization and 
bullying perpetration, the term bullying involvement is used.
Bullying is a group phenomenon (Salmivalli, 2009). Bullies use bullying as a means of 
gaining power, dominance, and status in the social hierarchy (Salmivalli, 2009). Therefore, 
in order to succeed, bullying behavior needs to be condoned by the other members of 
the group, either by actively supporting the bully or by passively allowing the behavior to 
continue (Thornberg et al., 2012). On the other hand, defending the victim has been shown 
to decrease bullying (Salmivalli et al., 2011). Bullying often takes place in groups that are 
involuntary, which means that the victim cannot easily escape the situation (Salmivalli, 
2009). Therefore, the school environment provides a propitious ground for bullying to 
occur (Salmivalli, 2009).
Boys are more often involved in bullying than girls both as perpetrators (Jansen et al., 
2011; Vieno et al., 2015) and as victims (Aho et al., 2016; Due et al., 2009; Nordhagen et al., 
2005; de Oliveira et al., 2015; Sung Hong et al., 2016; Vieno et al., 2015). On the other hand, 
bullying research has traditionally focused on direct forms of bullying only, and these are 
more common among boys, whereas the indirect forms of bullying that are more typical of 
girls, such as gossiping and social exclusion, are rarely elicited in bullying surveys. In addition 
to sex, age and developmental stage are also associated with the forms of bullying: physical 
bullying is most often seen among young children, whereas verbal bullying arises along 
with the development of verbal skills (Björkqvist et al., 1992). The more subtle, indirect 
forms of bullying become predominant along with the social development (Björkqvist et 
al., 1992).
Anyone can be subjected to bullying. However, certain factors may increase the risk. 
Adolescents perceived as different in some way frequently tend to be selected as targets of 
bullying (Merrill et al., 2016). The perceived difference may be anything from appearance 
to personality traits or interests (Merrill et al., 2016, Smokowski et al., 2005). Victims of 
bullying tend to be more sensitive, insecure, and submissive, and less assertive than their 
peers (Smokowski et al., 2005). Mental health problems, especially internalizing disorders, 
also increase the risk of being bullied (Kaltiala-Heino et al., 2010; Kaltiala-Heino et al., 
2011; Merrill et al., 2016; Seo et al., 2017). On the other hand, depressed individuals tend 
to interpret the actions of others more negatively, and may therefore experience being 
subjected to bullying more often than those without depression (Kaltiala-Heino et al., 
2010). Poor relationships with parents and lack of parental support are also associated with 
bullying victimization (Seo et al., 2017).
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Common traits among bullies are aggressiveness, low tolerance of frustration, and 
deriving pleasure from dominating others (Smokowski et al., 2005). Bullies have a tendency 
to interpret other people’s neutral or even affirmative behaviors as antagonistic (Smokowski 
et al., 2005). However, not all bullies meet the classic characteristics of a bully: bullies may 
also be popular, socially adept, and highly manipulative (Peeters et al., 2010). These traits 
help perpetrators to gain support and acceptance for their behavior in the peer group and 
convince authorities of their innocence (Peeters et al., 2010). Conduct problems, attention 
deficit hyperactivity disorder (ADHD), and personality defects are common among bullies 
(Smokowski et al., 2005). Bullies often perform poorly at school and engage in other problem 
behaviors as well, such as substance use and delinquency (Gaete et al., 2017; Smokowski et 
al., 2005). Lack of parental monitoring as well as hostile and indifferent parenting styles 
increase the risk for bullying perpetration (Smokowski et al., 2005).
When it comes down to the risk factors, both bullying victimization and perpetration 
have also been associated with socioeconomic adversities. Bullying victimization has been 
observed to be associated with parental unemployment (Delfabbro et al., 2006; Nordhagen 
et al., 2005; de Oliveira et al., 2015) and low parental level of education (Jansen et al., 2012; 
Nordhagen et al., 2005; de Oliveira et al., 2015). Living with two parents has been observed 
to protect adolescents against bullying (Aho et al., 2016; Jablonska et al., 2007; Nordhagen 
et al., 2005), whereas living in a nonintact family has been found to increase the risk of 
bullying victimization (Jablonska et al., 2007; Nordhagen et al., 2005). The association 
between SES and bullying perpetration has been less studied than that between SES 
and bullying victimization. Magklara et al. (2012) found that bullying perpetration was 
associated with father’s unemployment. Adolescents with low level of parental education 
are more likely to bully others than are those with higher level of parental education 
(Jansen et al., 2012; Shetgiri et al., 2012). In addition, some studies have observed living in 
a nonintact family to increase the risk for bullying perpetration (Jansen et al., 2011; Jansen 
et al., 2012; Shetgiri et al., 2012).
Experiencing bullying has multiple effects on the body. Being bullied activates the 
stress system centered on the hypothalamic-pituitary-adrenal (HPA) axis (Ouellet-Morin 
et al., 2011; Vaillancourt et al., 2013). Repeated bullying causes chronic stress and leads to 
dysregulation of the HPA axis, which is inappropriate and detrimental to health (Ouellet-
Morin et al., 2011; Vaillancourt et al., 2013). Long-lasting stress from being subjected 
to bullying disturbs the circadian rhythm, leads to emotional dysregulation, and causes 
chronic low-grade inflammation marked by increased C-reactive protein (CRP) levels in 
adolescence and still in adulthood (Copeland et al., 2014; Kelsey et al., 2017; Koch et al., 
2017). Being bullied also has enduring effects on the function of several brain areas (du 
Plessis et al., 2018, Koch et al., 2017, Milad et al., 2012). Bullying victimization impacts 
the emotional brain circuits, including the prefrontal cortex, hippocampus, and amygdala 
(du Plessis et al., 2018, Koch et al., 2017, Milad et al., 2012). Normally, the prefrontal-
amygdala circuits work to suppress negative and unpleasant memories in the process called 
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fear extinction (Milad et al., 2012). However, stressful experiences such as bullying may 
interfere with this function so that the traumatic memories persist inappropriately (Milad 
et al., 2012). Subjection to bullying is also associated with epigenetic changes, such as altered 
DNA methylation and accelerated telomere erosion (Ouellet-Morin et al., 2013; Shalev et 
al., 2013, Vaillancourt et al., 2013).
All things considered, it is clear that subjection to bullying has devastating and far-
reaching consequences for adolescent health and well-being. It predisposes adolescents to 
mental health problems, such as depression, anxiety, and substance abuse, and the increased 
risk persists long into adulthood (Copeland et al., 2013; Kaltiala-Heino et al., 2010; Ledwell 
et al., 2015; Moore et al., 2017; Reijntjes et al., 2010; Sigurdson et al., 2015, Sourander et 
al., 2000). Victims of bullying are also at increased risk of committing suicide (Smokowski 
et al., 2005). In addition to psychiatric morbidity, subjection to bullying is associated with 
sleep disturbances, impaired physical health, poor academic performance, and increased 
risk of social marginalization later in life (Hunter et al., 2014; Wolke et al., 2015).
Bullying perpetration is associated with personality disorders and externalizing 
problems, such as conduct disorder; however, bullying others is more likely to be a 
manifestation of underlying mental health disturbances than a cause for them (Copeland et 
al., 2013; Kaltiala-Heino et al., 2010; Stuart et al., 2014). Furthermore, bullying perpetration 
is associated with other problem behaviors, such as substance abuse and delinquency, and 
the association continues into adulthood (Hemphill et al., 2011). As adults, adolescent 
bullies are also more likely than others to commit crimes and display physical aggression 
towards their family members (Smokowski et al., 2005).
A meta-analysis of 80 studies reported a mean prevalence of 35% for both bullying 
victimization and bullying perpetration with substantial variation across studies (Modecki 
et al., 2014). Variations in prevalences between studies and countries may be due to 
differences in the measurement of bullying across studies as well as cultural differences 
in the types of bullying. Most bullying takes place in middle school, although it occurs 
at all ages (Wang et al., 2012). According to time trend studies, the prevalence of bullying 
involvement may have declined in past decades (Chester et al., 2015; Finkelhor et al., 2014; 
Perlus et al., 2014; Vieno et al., 2015). Unfortunately, however, bullying continues to be one 
of the most significant factors impairing the well-being of adolescents (Caravaca Sánchez et 
al., 2016). In addition, no studies have investigated whether the prevalence of bullying has 
declined over time in all socioeconomic groups.
1.3.3 Smoking
Smoking tobacco is the leading cause of preventable morbidity and mortality worldwide 
(Moor et al., 2015). Approximately half of all smokers die prematurely from a smoking-
related illness (Doll et al., 2004). Tobacco smoke contains more than 5,000 different 
chemicals, of which at least 98 are known to be toxic or carcinogenic for humans (Talhout 
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et al., 2011). Smoking is a major cause of cardiovascular diseases, chronic obstructive 
pulmonary disease (COPD), as well as various types of cancer, most importantly lung 
cancer (Saha et al., 2007). In addition to active smoking, passive exposure to tobacco 
smoke, i.e. passive smoking, is likewise detrimental to health (Cao et al., 2015; Sikorska-
Jaroszyńska et al., 2012).
Tobacco smoke contains nicotine, which is one the most addictive substances known 
(Crane, 2007). When tobacco smoke is inhaled into the lungs, nicotine enters the circulation 
and moves into the brain within seconds (Dajas-Bailador et al., 2004). In the brain, it binds 
to the nicotinic acetylcholine receptors, which causes a variety of neurotransmitters to be 
released, including dopamine (Dajas-Bailador et al., 2004). Dopamine is responsible for 
the pleasurable sensation caused by smoking and is central to the development of nicotine 
addiction (Nestler, 2005). Repeated smoking causes changes in the nicotine receptors, 
which leads to tolerance and withdrawal symptoms (Roh, 2018).
Smoking is typically initiated in adolescence: 80% of smokers begin smoking by 18 
years of age (Benowitz, 2010). Early smoking initiation increases the severity of nicotine 
dependence as the developing brain is more vulnerable to changes leading to addiction 
(Placzek et al., 2009). Indeed, most adolescent smokers continue to smoke in adulthood 
(Orlando et al., 2004). Due to the high addictiveness of nicotine, smoking cessation rates 
are low: it is a lot easier for a nonsmoker to refrain from smoking than for a smoker to 
quit (Roh, 2018). Therefore, adolescence is a critical period for the prevention of nicotine 
dependence and smoking-related illness (Orlando et al., 2004).
Several risk factors of adolescent smoking have been identified in the scientific literature. 
Boys are more likely to smoke and also initiate smoking earlier than girls (Okoli et al., 
2013). Social influences, such as smoking parents (Selya et al., 2012) and peers (Audrain-
McGovern et al., 2009) also play a major role in smoking initiation among adolescents. In 
addition, genetic factors (Lessov-Schlaggar et al., 2008), stressful life events (Pampel et al., 
2015), and mental health problems (Audrain-McGovern et al., 2009) increase the risk for 
smoking initiation and nicotine dependence among adolescents.
Socioeconomic status is also a risk factor for adolescent smoking. Low level of parental 
education (Moberg et al., 2001; Wallace et al., 2009) and parental unemployment (Vuolo 
et al., 2013) are positively associated with smoking among adolescents. Smoking is more 
common among adolescents living in a nonintact family than among adolescents living 
with two parents (Du et al., 2015; Ledoux et al., 2002).
According to the diffusion of innovations theory by Rogers (1962), innovations tend 
to gain ground first among people in high socioeconomic groups and later spread to lower 
socioeconomic groups. This theory has been applied to smoking as well. Lopez et al. (1994) 
created a tobacco epidemic model, which describes the stages of the diffusion of smoking in 
a population. In stage I, smoking starts among men, and in stage II, the prevalence starts to 
increase among women as well. As knowledge of the health hazards of smoking increases, 
smoking starts to level off and decrease (stage III). The prevalence of smoking starts to 
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decrease first in high socioeconomic groups, and therefore socioeconomic disparities in 
smoking become apparent (stage IV). Many European countries, including Finland, have 
reached the fourth stage of the tobacco epidemic model in the 21st century, where the 
prevalence of smoking is decreasing at the population level, but socioeconomic disparities 
in smoking persist (Huisman et al., 2005).
Since the scientific evidence on the health hazards of smoking started to accumulate, a 
lot has been done to reduce smoking worldwide (Stoner et al., 2006). Finland has been one 
of the world’s pioneer countries in reducing smoking since 1977, when the Tobacco Act 
came into force (Helakorpi et al., 2008). The Tobacco Act aimed at reducing the health 
risks of smoking through legislation (Helakorpi et al., 2008). Today the main areas and 
measures for implementing tobacco policy in Finland are health education, price policy, and 
smoking restrictions (Ruokolainen et al., 2019a). Finland was moreover the first country 
to set an official goal to end tobacco smoking completely (Ministry of Social Affairs and 
Health, 2018). The current objective is that by 2030, less than 5% of the Finnish working-
age population will be smoking or using other nonmedicinal nicotine products on a daily 
basis (Ministry of Social Affairs and Health, 2018).
Due to awareness of the health hazards of smoking and the following changes in 
legislation and people’s attitudes, the prevalence of smoking has continuously declined in 
most developed countries in the 21st century (Simpson et al., 2010; Giskes et al., 2005; 
Ruokolainen et al., 2019a). Similar to smoking among adults, adolescent smoking has also 
started to decline (Gadalla, 2012; Gielkens-Sijstermans et al., 2010; Kuntz et al., 2016; 
Moberg et al., 2001; Rasmussen et al., 2009; Ruokolainen et al., 2019b; Wallace et al., 
2009). In Europe, approximately 12% of adolescent boys and 11% of girls smoke at least 
once a week, although the prevalence varies widely between countries (Inchley et al., 2016). 
In Finland, 7% of 14–18-year-old boys and 6% of girls of the same age smoked daily in 2019 
(Terveyden ja hyvinvoinnin laitos, 2019).
Some research has been conducted on changes in adolescent smoking over time 
according to socioeconomic status. Richter et al. (2007) observed that the socioeconomic 
disparities in adolescent smoking remained virtually unchanged in Germany between 1994 
and 2002, when family affluence and school type were used to measure SES. Rasmussen 
et al. (2009) found that socioeconomic differences in adolescent smoking in Denmark 
fluctuated between 1991 and 2006. In their study, parental occupation was used to measure 
SES. In addition, a study on the subject was conducted in Finland between 1977 and 2007 
(Doku et al., 2010), in which differences in adolescent smoking according to parental 
education level increased. However, neither parental unemployment nor family structure 
were taken into account in these studies.
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1.3.4 Delinquency
Delinquency refers to criminal behavior committed by a minor (Young et al., 2017). The 
definition of delinquent behavior in the scientific literature is obscure, and great variation 
exists across studies on what is considered to constitute delinquent behavior. This is in part 
due to legislative differences across countries and over time (Young et al., 2017). However, 
consistent across studies is that delinquency implies conduct that does not conform to the 
legal or moral standards of society (Quinn et al., 2018; Savioja et al., 2017). Examples of acts 
that are often considered delinquent include theft, violence, and destruction of property 
(Young et al., 2017). Delinquency is strongly related to conduct disorder, although not 
sufficient to diagnose it (World Health Organization, 1992).
Research has identified several risk factors for delinquency. Males are significantly more 
often involved in delinquent acts than females (Moffitt, 2005). Genetic factors (Moffitt, 
2005), lower intellectual ability (Koolhof et al., 2007), and certain personality traits, such 
as aggressiveness, impulsivity, and antisocial personality (Dam et al., 2005; Meier et al., 
2008) increase the risk for committing criminal acts. Delinquent adolescents frequently 
abuse substances (Mason et al., 2002) and suffer from mental health disorders, especially 
conduct disorder (Robertson et al., 2004; Sailas et al., 2005; Teplin et al., 2002). Adverse 
parenting behaviors, such as lack of parental monitoring and support, are also risk factors 
of delinquency (Hoeve et al., 2009) and parental criminality is related to delinquency 
in the offspring (Nijhof et al., 2009). Adolescents with traumatic experiences, such as 
exposure to maltreatment in childhood, are more susceptible to becoming delinquent 
(Mann et al., 2006; Mersky et al., 2012). Furthermore, disengagement from school, social 
marginalization, and engaging with delinquent peers are major risk factors for delinquency 
in adolescence (Haynie et al., 2005; Quinn et al., 2018).
Delinquent adolescents often come from socioeconomically deprived backgrounds. 
Delinquency is more common among adolescents living in poverty and in disadvantaged 
neighborhoods (Graif et al., 2014). Low level of parental education (Elonheimo et al., 
2009; Sourander et al., 2006) and parental unemployment (Hay et al., 2007; Paternoster 
et al., 1997) increase the risk for delinquent behavior among adolescents. Living in a 
nonintact family is likewise positively associated with delinquency (Elonheimo et al., 
2009; Elonheimo et al., 2011; Goodnight et al., 2013; Isir et al., 2007; Murray et al., 2010; 
Sourander et al., 2006).
Delinquency has several harmful effects on the adolescent. It is associated with school 
dropout (Aizer et al, 2015), substance abuse (Welty et al., 2017), and mental health disorders 
(Fazel et al., 2008). Delinquency in adolescence also predicts criminality later in life, and 
the earlier the onset of delinquency, the higher the risk of becoming a life-course persistent 
offender (Moffitt., 1993). Early interventions and preventive efforts are hence fundamental 
in decreasing delinquency in the population.
In addition to the consequences for the perpetrator, delinquency has far-reaching 
impacts on the victims of delinquency. It causes physical, mental, and economic harm to 
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the victims and impairs perceived safety in the community (Hishinuma et al., 2012; Welsh 
et al., 2008). Delinquency inflicts significant costs on the public economy through property 
damage, victims’ medical care costs, and the involvement of the police and other public 
services (Welsh et al., 2008). Preventive efforts targeting the risk factors of delinquency can 
therefore generate substantial benefits for individuals and society (McCollister et al., 2010).
The prevalence of delinquency among adolescents varies between 6 and 18% in Europe 
and the US, depending on the measurement (Bjorkenstam et al., 2011; Coker et al., 2014). 
In Finland, the rate of delinquency is the European average or slightly below (Findikaattori, 
2017). According to recent studies, delinquency has decreased in developed countries, 
including Finland, in past decades (Elonheimo, 2014; Findikaattori, 2017; Grucza et al., 
2018; Svensson et al., 2007). Instead, it seems to have become a phenomenon that increasingly 
concentrates among a small minority of adolescents that commit the majority of delinquent 
acts in the adolescent population (Elonheimo, 2014). Considering the common risk factors 
of delinquency, these adolescents are likely to come from socioeconomically disadvantaged 
backgrounds. However, no studies have so far investigated changes in the prevalence of 
delinquency over time in different socioeconomic groups.
1.3.5 Cannabis use
Cannabis (marihuana, hashish, hashish oil) is the most commonly used illicit drug in 
the world, among adults and adolescents (EMCDDA, 2017a; ESPAD Group, 2016). The 
cannabis plant has two main subspecies, Cannabis indica and Cannabis sativa, although 
today most plants are hybrids of the two subspecies (Gloss, 2015). Cannabis can be introduced 
into the body through multiple routes, including inhalation (smoking, vaporizing) and 
non-inhalational routes (edibles, drinkables) (Russell et al., 2018). Approximately 16% 
of European adolescents have tried cannabis at least once in their lifetime, although the 
prevalence varies widely between countries (ESPAD Group, 2016). In Finland, 8% of 
adolescents have tried cannabis at least once (ESPAD Group, 2016). Adolescent cannabis 
use increased in developed countries, including Finland, in the 1990s (Delva et al., 2005; 
Kohn et al., 2005) but the increase seems to have leveled off in the 21st century (ter Bogt et 
al., 2014).
The legislation on cannabis has been a subject of worldwide debate over the 21st 
century (Hopfer, 2014; Jones et al., 2018; Leyton, 2016). In recent decades the international 
trend in legislation has been to reduce penalties for cannabis-related offences, and an 
increasing number of countries have decided on decriminalizing or legalizing cannabis 
use for recreational or medical purposes, or both (EMCDDA, 2017a). Legalization of 
cannabis entails making its consumption, distribution, ownership, and sales legal, whereas 
decriminalization denotes only removing or reducing criminal sanctions against the use and 
the possession of small amounts of cannabis (Svrakic et al., 2012). In Finland, the current 
cannabis policy rests on total prohibition, where use, possession, manufacturing and selling 
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are all prohibited (EMCDDA, 2017a). Although the decriminalization of cannabis use and 
the possession of small amounts of cannabis are currently a subject of heated debate in 
Finland, the legislation has so far remained fundamentally unchanged (Varjonen et al., 
2012). However, the current legislation allows for the charges to be dropped or criminal 
sanctions to be waived provided that the offence as a whole is minor or the perpetrator has 
sought medical help for cannabis dependence (Valtakunnansyyttäjänvirasto, 2018). The 
minority of the perpetrator is also considered a mitigating factor in deciding the degree of 
penalty (Valtakunnansyyttäjänvirasto, 2018).
The advocates of decriminalization argue that decriminalizing cannabis use and the 
possession of small amounts of cannabis would make it easier for cannabis abusers to 
seek help, reduce crime, and free police officers to concentrate on the more severe forms 
of criminality (Hakkarainen et al., 2017). On the other hand, the opponents fear that 
decriminalization would increase cannabis use and cannabis-related harms as well as 
causing a rise in more severe crimes, such as driving under the influence (Hakkarainen et 
al., 2017). However, scientific knowledge on the long-term effects of the decriminalization 
or legalization of cannabis on public health is not yet available. In Portugal, where all drug 
use was decriminalized in 2001, the prevalence of adolescent cannabis use has remained 
virtually unchanged (EMCDDA, 2017b), whereas the preliminary findings in those 
states in the US that have legalized cannabis indicate slight increases in cannabis use and 
cannabis-related harms, such as THC poisonings (Maxwell et al., 2016; Monte et al., 2015). 
However, predicting the potential consequences of decriminalization in Finland based on 
results in other countries is unreliable, as the populations, circumstances, and the baseline 
consumption of cannabis differ between countries.
Cannabis includes over 400 chemical compounds, of which more than 60 are 
cannabinoids (Atakan, 2012). The most thoroughly studied substances in cannabis are 
delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD) (Russo et al., 2017). THC 
is the main psychoactive cannabinoid in cannabis and therefore responsible for the 
psychoactive effects of cannabis use (Pacher et al., 2006; Russo et al., 2017). THC has a wide 
range of effects on the body, including sedation, anxiety, psychotic symptoms, reduced pain 
and spasticity, and increased appetite (Atakan, 2012; Russo et al., 2017). CBD has several 
opposite effects to THC on the body (Pacher et al., 2006). CBD possesses antianxiety, 
antipsychotic, anticonvulsive, anti-emetic, and anti-inflammatory properties (Pacher et al., 
2006). It has been shown to counteract several adverse effects of THC (Pacher et al., 2006). 
In past decades the THC/CBD-ratio in cannabis plants has increased worldwide, which 
has led to higher cannabis potency and thereby stronger and less predictable effects related 
to cannabis use (ElSohly et al., 2016).
Although probably not as harmful as some other illicit drugs, cannabis includes 
several undeniable health hazards. The effects of cannabis use can be divided into acute 
and long-term effects (Karila et al., 2014). The acute effects occur within minutes to hours 
of administration and include euphoria, sedation, tachycardia, elevated blood pressure, 
30
intensification of sensory experiences, increased appetite, impaired memory and motor 
skills, and social withdrawal (Karila et al., 2014). For some people cannabis use can lead to 
anxiety or acute psychosis (Karila et al., 2014).
When it comes to the long-term effects of cannabis use, most evidence has been 
presented on the association between cannabis use and mental health disorders. Cannabis 
use increases the risk for depression, anxiety, and suicidal ideation (Karila et al., 2014). 
Cannabis use disorder manifests itself as a strong desire to use the substance, increased 
tolerance, withdrawal symptoms, and continued use despite adverse personal and social 
consequences (Karila et al., 2014). Cannabis use also increases the risk of using other 
substances (Degenhardt et al., 2001; Tzilos et al., 2014; Anderson et al., 2014). In addition, 
cannabis use has been linked to the development of psychotic disorders, especially 
schizophrenia (Atakan, 2012; Karila et al., 2014). This link has been attributed to the 
dopaminergic effects of cannabis in the brain (Hall et al., 2008). However, other existing 
vulnerabilities, such as genetic predispositions, early childhood experiences, and stressful 
life events contribute largely to the individual risk of developing a psychotic disorder after 
cannabis use (Atakan, 2012).  
Long-term use of cannabis also increases the risk for somatic disorders, including 
arrhythmias, myocardial infarction, nasopharyngeal cancer, impaired fertility, and adverse 
birth outcomes (Karila et al., 2014). Long-term cannabis use causes permanent cognitive 
impairment, especially in the developing brain, thus it is particularly detrimental to the 
young (Volkow et al., 2014). Cannabis use moreover increases the risk for traffic accidents, 
school dropout, social marginalization, and criminality later in life (Dugré et al., 2017; 
Varjonen et al., 2012; Volkow et al., 2014). In addition to individual suffering, drug-related 
harms cause substantial public expenditures, the majority of these in Finland being on the 
enforcement of public order and safety, court and prison costs, and social services (Varjonen 
et al., 2012).
Boys are more likely to use cannabis than girls (Gfroerer et al., 2007). Positive attitudes 
towards cannabis are associated with heavier use (von Sydow et al., 2002), and cannabis 
use is more common among adolescents also taking other substances (Hayatbakhsh et 
al., 2009). Other problem behaviors, mental health problems, and social marginalization 
increase the risk of cannabis use in adolescence (Hayatbakhsh et al., 2009; Kedzior et al., 
2014).
Social environment plays a central role in adolescent cannabis use. Lack of parental 
monitoring, permissive parental attitudes towards cannabis use as well as parental substance 
use and mental health problems increase the risk for adolescent to experiment with cannabis 
(Melchior et al., 2011; von Sydow et al., 2002). Peer influences, such as cannabis use in the 
peer group and positive attitudes towards the substance among peers, make the adolescent 
more prone to using cannabis (Von Sydow et al., 2002). Also the availability of cannabis 
contributes to its use (von Sydow et al., 2002).
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As with other problem behaviors, the risk of adolescent cannabis use is associated with 
socioeconomic status. Parental unemployment increases the risk for cannabis use among 
adolescents (Legleye et al., 2012) and cannabis use is more common among adolescents living 
in nonintact families (Delva et al., 2005; Swift et al., 2008). Findings on the association 
between parental education and adolescent cannabis use are mixed: some studies have 
found low parental education to increase the risk for adolescent cannabis use (Delva et al., 
2005, Willis et al., 1995), whereas others have observed a positive association between high 
parental education and adolescent cannabis use (Charitonidi et al., 2016; Gripe et al., 2017; 
Patrick et al., 2012). No studies have investigated changes in adolescent cannabis use over 
time in different socioeconomic groups.
1.4 Summary of the literature
Adolescence is a time of dramatic changes, and also a risky period for engaging in problem 
behaviors. On the one hand, normative changes, such as brain maturation, identity 
formation, and increased peer influence, predispose adolescents to experimenting, risk-
taking, and pleasure-seeking behaviors. On the other hand, struggling to adapt to several 
physical, psychological, and social changes can lead to the engagement in problem behaviors.
In addition to the normative changes in adolescence, low socioeconomic status is a 
significant risk factor of adolescent problem behaviors. There is no universal way to measure 
socioeconomic status in adolescence, which is why several coexisting measures have been 
used in the scientific literature. These measures include but are not limited to level of 
parental education, parental unemployment, and family structure. All three measures have 
been associated with adolescent problem behaviors, most strongly parental unemployment 
and low level of parental education, whereas the association between family structure and 
adolescent problem behaviors is less pronounced but consistent.
Adolescent problem behaviors inflict significant harm on individual and public 
health. Bullying at school is one of the biggest health threats among adolescents, having 
long-lasting impacts on the health and well-being of the victims. Tobacco smoking is the 
leading preventable cause of death worldwide, and it is most often started in adolescence. 
Delinquency inflicts significant costs on individuals and society, and it is also associated 
with criminality later in life. Cannabis use in adolescence is associated with severe health 
risks, including increased risk for mental health disorders and social marginalization. 
Therefore, adolescence marks a critical time frame for the prevention and treatment of 
problem behaviors with potential long-lasting effects on later life.
According to time trend studies, no significant changes or even slightly favorable 
changes have occurred in the prevalences of adolescent problem behaviors in developed 
countries since the beginning of the millennium. The prevalence of adolescent cannabis 
use does not seem to have changed markedly in recent decades, whereas the prevalences of 
adolescent smoking, delinquency, and bullying at school have decreased.
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Although the prevalences of adolescent problem behaviors have declined in recent 
decades at the population level, it is not known whether the positive trends can be observed 
in all socioeconomic groups. Increased socioeconomic disparities have been reported in 
several areas of adolescent health and well-being in Finland and other developed countries. 
In Europe and the US, socioeconomic disparities increased over time in adolescent 
obesity, physical activity, and physical and psychological symptoms. In Finland, increased 
socioeconomic disparities have been observed in adolescent self-rated depression, alcohol 
consumption, and smoking. It is therefore possible that socioeconomic disparities in 
adolescent problem behaviors have increased in Finland. However, scientific data on the 
subject are scarce.
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2 Aims of the study
The research questions of this study were formulated as follows:
1. Are the problem behaviors (bullying at school, cannabis use, smoking, and 
delinquency) associated with socioeconomic adversities among Finnish adolescents?
2. Were there changes in the prevalences of problem behaviors among Finnish 
adolescents between 2000 and 2015?
3. Did the differences in problem behaviors between socioeconomic groups increase or 
decrease among Finnish adolescents between 2000 and 2015?
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3 Method
3.1 Data and participants
The data for this study were obtained from the School Health Promotion Study (SHPS) 
commissioned by the National Institute for Health and Welfare (Terveyden ja hyvinvoinnin 
laitos, THL). The SHPS is a nationally conducted anonymous classroom survey on the well-
being, health, and school experiences of Finnish adolescents. The survey has been conducted 
nationwide biennially with pooled 2-year data since 1996 among all Finnish 8th and 9th 
graders (14–16-year-olds). The data were collected anonymously during school lessons 
under the supervision of teachers, who did not interfere with the responses. Participants 
were informed about the voluntary nature of the study in both oral and written form, and 
returning the survey was taken to be consent to participate. The survey took about 30–45 
minutes to complete. After this, the surveys were put into envelopes, sealed, and returned 
directly to the research center.
This study comprises the responses of the 8th and 9th graders to surveys from 2000 
to 2015. Altogether, 761,278 (50,404–109,127 biennially) adolescents participated in the 
surveys during this time period. The biennial cohorts covered between 74–84% of the whole 
age cohort of Finland. The timing of the study, sampling, and data collection methods were 
held constant over the study period. This study was approved by the ethics committee of 




The socioeconomic variables studied were family structure, parental education, and 
parental unemployment in the past year. 
Parental education was elicited as follows: ‘What is the highest education qualification 
your father/mother has achieved?’ In the 2000–2001 questionnaire, the response options 
were ‘basic school/vocational school/high school or high school and vocational school/
university or polytechnic’. The response options varied slightly across questionnaires. In 
addition, a response option ‘no education’ appeared in the 2013 questionnaire but was 
subsequently removed from the 2015 questionnaire. For the analyses, parental education 
was dichotomized to both parents with basic education only (including the response option 
‘no education’, as basic education is compulsory in Finland) versus at least one parent with 
more than basic education. 
Parental unemployment was elicited as follows: ‘Have your parents been unemployed 
or laid off work during the past YEAR?’ The response options were ‘neither parent/one 
parent/both parents’, and remained the same through all questionnaires. The original 
categorization was preserved in the analyses.
Family structure was elicited as follows: ‘My family consists of...’ The response options 
in the 2000–2001 questionnaire were ‘mother and father/mother and stepfather/father 
and stepmother/mother only/father only/spouse/other caregiver’. The number of response 
options increased over time, so that in the 2014–2015 questionnaire the response options 
were ’mother and father/mother and father by turns, they do not live together/only father/
only mother/mother or father and their partner/foster family/other caregiver/child welfare 
institution/other adult or adults/other’. However, living with mother and father was always 
included as the first option. Due to variation in response alternatives over time, family 
structure was dichotomized for the analyses as living with mother and father versus other 
family structure. 
A composite variable ‘cumulative socioeconomic adversity’ was created out of the three 
socioeconomic variables. In this variable, parental education was scored as follows: 0 = at 
least one parent with higher than basic education, 1 = both parents with basic education 
only. Parental unemployment was scored in the following way: 0 = both parents employed, 
1 = one parent unemployed, 2 = both parents unemployed. The dichotomized values for 
family structure were: 0 = living with mother and father, 1 = not living with mother and 
father. Therefore, the sum score of 0 stood for having none of the socioeconomic adversities 




Before the elicitation of involvement in bullying, there was a brief definition of bullying 
in the questionnaire: ‘In this questionnaire, bullying refers to the harassment of one pupil 
by another pupil or a group of pupils either verbally or physically. Tormenting a pupil 
repeatedly in ways he or she does not like is also considered bullying. An argument between 
two roughly equal pupils is not considered bullying.’ After the definition, bullying and 
being bullied were elicited using two questions from a study on youth health by the World 
Health Organization (King et al., 1996): ‘How often have you been bullied at school in 
this SEMESTER?’ and ‘How often have you participated in bullying other students in 
this SEMESTER?’ The response options to both questions were ‘several times a week/
about once a week/less frequently/not at all’. These questions have been shown to possess 
good validity and reliability for measuring involvement in bullying (Roberson et al., 2018). 
For the analyses, two dichotomized variables ‘frequently bullying others’ and ‘frequently 
bullied’ were created, in which the response alternatives ‘several times a week’ and ‘about 
once a week’ were considered frequent involvement in bullying.
Smoking
Smoking was elicited with two questions. The first question measured lifelong smoking: 
‘How many cigarettes, pipefuls and cigars have you smoked altogether?’ The response 
options were: ‘none/only one/about 2–50/50 or more’. Those reporting other than ‘none’ 
were advised to answer a question regarding current smoking: ‘Which of the following 
options best describes your CURRENT SMOKING?’ The response options were: ‘I smoke 
once a day or more often/I smoke once a week or more often but not daily/I smoke less often 
than once a week/I have quit smoking’. Out of these questions, two dichotomous variables 
were created: ‘frequent smoking’, in which smoking at least once a week was regarded as 
frequent smoking, and ‘lifelong nonsmoking’, which was dichotomized as having never 
tried smoking versus having tried smoking at least once in one’s lifetime.
Delinquency
The questions eliciting delinquent behavior were adapted from the Finnish Self-Report 
Delinquency Study questionnaire (Salmi et al., 2015), which is a modified version of the 
International Self-Report Delinquency Study (ISRD) instrument (Junger-Tas et al., 1994). 
The ISRD instrument has been shown to possess good reliability for measuring delinquency 
(Zhang et al., 2000). Delinquent behavior was elicited with five questions: ‘During the past 
12 months have you 1) drawn tags or graffiti on walls or elsewhere, 2) deliberately damaged 
or destroyed school property or the school building, 3) deliberately damaged or destroyed 
other property, 4) stolen from a shop or a stall, 5) beaten someone up?’ Response options 
to all questions were no (=0) / once (=1) / 2–4 times (=2) / more than 4 times (=3). The 
formulation of the five questions remained constant between 2000 and 2015. A sum score 
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was formed of the five questions, ranging between 0 and 15. The score was dichotomized 
with a value of 4 or more (representing the 90th percentile) indicating delinquency. The 
90th percentile was chosen for a cutoff point instead of a certain number of delinquent 
acts as the percentile takes into account the international variation in the prevalences of 
delinquency and is therefore more suitable for the estimation of delinquency in a certain 
population (Young et al., 2017).
Cannabis use
Lifetime substance use was elicited as follows: ‘Have you ever tried or used the following 
substances? Please answer every item.’ Below followed a list of various substances, including 
‘marijuana or hashish’. This formulation was held constant throughout the questionnaires, 
apart from a slightly more specified version in the 2015 questionnaire: ‘marijuana or hashish 
(cannabis)’. The response options were: ‘never/once/2–4 times/5 times or more often’. For 
the analyses, two dichotomous variables – ‘any cannabis use’ (at least once vs. never) and 
‘frequent cannabis use’ (at least 5 times vs. other) – were created. The cutoff point of five 
or more times of cannabis use was based on the findings by Zoccolillo et al. (1999), which 
demonstrated that such frequency indicates problematic use in this age group.
3.3 Statistical analyses
Statistical analyses were conducted using SPSS software (version 24).
Distributions for socioeconomic adversities and prevalences of problem behaviors 
over time were calculated using crosstabs and the Chi-square test. The proportions of 
problem behaviors were calculated both in the whole sample and according to cumulative 
socioeconomic adversity.
Bivariate associations were studied using binomial logistic regression with the results 
shown as odds ratios (OR) with 95% confidence intervals (CI). In all models, the problem 
behavior studied was entered as a dependent variable. 
In the first model, bivariate associations between problem behaviors and time were 
studied. The categorical time period (2000–2001, 2002–2003, 2004–2005, 2006–2007, 
2008–2009, 2010–2011, 2012–2013, 2014–2015) was entered as an independent factor 
using the time period 2000–2001 as a reference category.
In the second model, bivariate associations between problem behaviors and 
socioeconomic adversities were studied. Each of the socioeconomic adversities and 
cumulative socioeconomic adversity were entered as independent factors one at a time. The 
following reference categories were used: parental education: at least one parent with higher 
than basic education; parental unemployment in the past year: neither parent unemployed 
in the past year; family structure: living with both parents; and cumulative socioeconomic 
adversity: no cumulative socioeconomic adversity (a score of 0).
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In the third model, bivariate associations between problem behaviors and cumulative 
socioeconomic adversity were studied in different time periods. Cumulative socioeconomic 
adversity was entered as an independent factor using no cumulative socioeconomic adversity 





Of boys 5.6% and of girls 5.9% had parents with basic education only, and 23.3% of boys and 
25.1% of girls were not living with both parents. Of girls 23.6% and of boys 25.6% had had 
one parent unemployed or laid off in the past year, and both parents had been unemployed 
or laid off in the past year among 3.2% of boys and 3.3% of girls. The prevalences of low level 
of parental education and parental unemployment fluctuated slightly over time, whereas 
the prevalence of adolescents not living with both parents increased over the study period 
(Publication I, Table 3).
4.2 Bullying at school
Of boys 8.6% and of girls 5.9% had frequently been subjected to bullying during the ongoing 
semester. Correspondingly, 9.4% of boys and 2.8% of girls reported having frequently 
bullied others during the ongoing semester. Compared to the 2000–2001 level, there were 
no significant differences over time in the odds ratios for either bullying victimization or 
bullying perpetration (Publication I, Table 2).
Being frequently bullied and frequently bullying others were both positively associated 
with socioeconomic adversities. The odds ratio for frequent bullying victimization for 
boys was 1.3 (95% CI 1.3–1.3) if one parent was unemployed, and 2.8 (95% CI 2.7–3.0) if 
both parents were unemployed. The corresponding odds ratios for girls were 1.4 (95% CI 
1.4–1.5) and 2.6 (95% CI 2.4–2.7). The odds ratio for frequent bullying perpetration for 
boys was 1.3 (95% CI 1.2–1.3) if one parent was unemployed, and 3.1 (95% CI 2.9–3.2) if 
both parents were unemployed. The corresponding odds ratios for girls were 1.4 (95 % OR 
1.3–1.5) and 3.4 (95% CI 3.2–3.7). Low parental education likewise increased the risk for 
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frequent bullying victimization (OR for boys and girls 1.6 (95% CI 1.5–1.7)) and frequent 
bullying perpetration (OR for boys 1.7 (95% CI 1.6–1.8), OR for girls 1.8 (95% CI 1.7–
2.0)). Not living with both parents was also associated with an increased risk for frequent 
victimization (OR for boys 1.4 (95% CI 1.3–1.4), OR for girls 1.5 (95% CI 1.4–1.5)) and 
perpetration (OR for boys 1.5 (95% CI 1.5–1.6), OR for girls 1.7 (95% CI 1.7–1.8)).
No significant changes were observed over time in the prevalence of frequent 
bullying victimization or perpetration among adolescents who scored 0–3 on cumulative 
socioeconomic adversity. Instead, among adolescents with most cumulative socioeconomic 
adversity the prevalence of frequent bullying victimization increased among boys from 36% 
to 47% and among girls from 15% to 44% between 2000 and 2015. Correspondingly, the 
prevalence of frequent bullying perpetration increased among boys with most socioeconomic 
adversities from 36% to 54% and among girls with most socioeconomic adversities from 15% 
to 36% over the study period. When using adolescents with no socioeconomic adversities 
as a reference group, the odds ratio for frequently bullying others among boys with most 
socioeconomic adversities was 6.3 (95% CI 4.2–9.2) in 2000–2001 and 27.6 (95% CI 20.5–
37.2) in 2014–2015 (Figure 1). The corresponding odds ratios for girls were 8.6 (95% CI 4.7–
15.6) and 76.6 (95% CI 47.2–124.4) (Figure 2). The odds ratio for frequently being bullied 
among boys with most socioeconomic adversities was 7.6 (95% CI 5.2–11.3) in 2000–2001 
and 18.1 (95% CI 13.5–24.3) in 2014–2015 (Figure 3). The corresponding odds ratios for 







Of boys 21.7% and of girls 20.0% reported smoking frequently, and 53.6% of boys and 55.5% 
of girls had never tried smoking in their lifetime. The odds ratios for frequent smoking 
decreased over time among both sexes, whereas the odds ratios for lifelong nonsmoking 
showed an increase over time among both sexes (Publication II, Table 2).
Socioeconomic adversities were positively associated with frequent smoking and 
negatively associated with lifelong nonsmoking among both sexes. Not living with both 
parents increased the likelihood of frequent smoking twofold (OR for boys 2.1 (95% 
CI 2.0–2.1), OR for girls 2.2 (95% CI 2.1–2.2)) and decreased the likelihood of lifelong 
nonsmoking by half (OR for boys 0.6 (95% CI 0.6–0.6), OR for girls 0.5 (95% CI 0.5–
0.5)) compared to adolescents living with both parents. Similarly, low parental education 
increased the likelihood of frequent smoking (OR for boys 1.7 (95% CI 1.6–1.7), OR for girls 
1.6 (95% CI 1.5–1.6)) and decreased the likelihood of lifelong nonsmoking (OR for boys 0.7 
(95% CI 0.7–0.7), OR for girls 0.7 (95% CI 0.7–0.8)). When one parent was unemployed, 
the OR for frequent smoking for boys was 1.4 (95% CI 1.4–1.5) and for girls 1.5 (95% CI 
1.5–1.6), and the OR for lifelong nonsmoking for boys was 0.8 (95% CI 0.8–0.8) and for 
girls 0.6 (95% CI 0.5–0.6). When both parents were unemployed, the corresponding OR 
for frequent smoking for boys was 2.6 (95% CI 2.5–2.7) and for girls 2.3 (95% CI 2.2–2.4), 




The more socioeconomic adversities accumulated, the more likely the adolescents were 
to smoke frequently and the less likely they were never to have tried smoking (Figures 
5–8). The prevalence of frequent smoking decreased among adolescents who scored 0–3 
on cumulative socioeconomic adversity, but no similar change was observed among 
adolescents scoring highest in cumulative socioeconomic adversity (Publication II, Table 
4). Similarly, the prevalence of lifelong nonsmoking increased among adolescents who 
scored 0–3 on cumulative socioeconomic adversity, but no change was observed among 
adolescents who scored 4 on cumulative socioeconomic adversity (Publication II, Table 4). 
When using adolescents with no socioeconomic adversities as a reference group, the odds 
ratio for frequent smoking among boys with most socioeconomic adversities increased 
from 6.7 (95% CI 4.4–10.0) to 22.8 (95% CI 16.6–31.4) between 2000 and 2015 (Figure 
5). Similarly, the odds ratio for frequent smoking among girls with most socioeconomic 
adversities increased from 3.9 (95% CI 2.5–6.0) to 19.2 (95% CI 12.6–29.4) over the study 
period (Figure 6). The odds ratios for lifelong nonsmoking decreased over time among 

















Overall, 11.0% of boys and 6.4% of girls scored to the 90th percentile on delinquent 
behavior. Compared to the 2000–2001 level, the odds ratios for delinquency decreased 
slightly over time among both sexes (Publication III, Table 2).
Delinquency was positively associated with low level of parental education, parental 
unemployment and not living with both parents. If one parent was unemployed, the odds 
ratio for delinquency for boys was 1.5 (95% CI 1.5–1.5) and for girls 1.6 (95% CI 1.6–1.7). 
If both parents were unemployed, the odds ratio for delinquency for boys was 3.9 (95% 
CI 3.8–4.1) and for girls 3.2 (95% CI 3.0–3.4). Low level of parental education increased 
the odds ratio for delinquency among boys to 1.7 (95% CI 1.6–1.8) and among girls to 1.5 
(95% CI 1.4–1.6). If the adolescent was not living with both parents, the odds ratio for 
delinquency was 1.9 among boys (95% CI 1.9–1.9) and girls (95% CI 1.8–1.9).
The prevalence of delinquency showed no significant change over time among girls 
and boys who scored 0–3 on cumulative socioeconomic adversity, whereas it increased 
among adolescents with most socioeconomic adversities (Publication III, Table 4). When 
using adolescents with no socioeconomic adversities as a reference group, the odds ratio 
for delinquency among boys with most socioeconomic adversities increased from 6.6 
(95% CI 4.3–10.0) in 2000–2001 to 50.5 (95% CI 35.9–71.0) in 2014–2015 (Figure 9). The 
corresponding odds ratios for girls with most socioeconomic adversities were 5.3 (95% CI 

















Of boys 8.1% and of girls 6.0% reported having used cannabis at least once in their lifetime. 
Correspondingly, 2.9% of boys and 1.5% of girls reported having used cannabis five times or 
more often in their lifetime. The odds ratios for any and frequent cannabis use varied only 
slightly over time among both sexes (Publication IV, Table 3).
Any and frequent cannabis use were positively associated with all three socioeconomic 
adversities studied. If one parent was unemployed, the odds ratio for any cannabis use among 
boys was 1.5 (95% CI 1.4–1.5) and among girls 1.6 (95% CI 1.5–1.6). The corresponding odds 
ratios for frequent cannabis use were 1.4 (95% CI 1.3–1.5) for boys and 1.7 (95% CI 1.6–1.8) 
for girls. If both parents were unemployed, the odds ratio for any cannabis use among boys 
was 4.6 (95% CI 4.4–4.8) and among girls 3.1 (95% CI 2.9–3.2). The corresponding odds 
ratios for frequent cannabis use were 8.4 (95% CI 7.9–8.8) for boys and 6.1 (95% CI 5.6–
6.6) for girls. Not living with both parents increased the odds ratio for any cannabis use 
among boys to 2.7 (95% CI 2.6–2.7) and among girls to 2.8 (95% CI 2.7–2.8), and the odds 
ratio for frequent cannabis use to 3.1 (95% CI 3.0–3.3) among boys and to 3.7 (95% CI 
3.5–3.9) among girls. Among adolescents with low parental education, the odds ratio for 
any cannabis use for boys was 1.9 (95% CI 1.8–2.0) and for girls 1.5 (95% CI 1.4–1.5). The 
corresponding odds ratios for frequent cannabis use were 3.2 (95% CI 3.1–3.4) for boys and 
2.6 (95% CI 2.4–2.8) for girls. 
The prevalences of any and frequent cannabis use varied only slightly over time among 
adolescents with least cumulative socioeconomic adversity (Publication IV, Table 5). Instead, 
among adolescents who scored 4 on cumulative socioeconomic adversity, the prevalence of 
any cannabis use increased among boys from 46.8% to 75.8%, and among girls from 22.4% 
to 53.3% over the study period. Similarly, among adolescents with most socioeconomic 
adversities the prevalence of frequent cannabis use increased among boys from 35.8% to 
71.1%, and among girls from 8.2% to 43.5% over the study period. When using adolescents 
with no socioeconomic adversities as a reference group, the odds ratio for any cannabis use 
increased among boys with most socioeconomic adversities from 12.0 (95% CI 8.2–17.6) 
in 2000–2001 to 51.4 (95% CI 36.6–72.0) in 2014–2015, and correspondingly among girls 
from 4.6 (95% CI 2.8–7.7) to 36.6 (95% CI 23.9–55.9) (Figures 11 and 12). The odds ratios 
for frequent cannabis use increased among boys with most socioeconomic adversities from 
29.5 (95% CI 19.7–44.2) to 107.3 (95% CI 76.8–150.0) and among girls from 7.9 (95% CI 









5.1 Bullying at school
Both bullying and being bullied were associated with the socioeconomic adversities studied: 
low level of parental education, not living with both parents, and parental unemployment 
in the past year. The findings are in accordance with those of earlier studies (Aho et al., 
2016; Fu et al., 2013; Jablonska et al., 2007; Jansen et al., 2011; Jansen et al., 2012; Magklara 
et al., 2012; de Oliveira et al., 2015).
All the socioeconomic adversities studied are associated with poor financial situation 
in the family (Amato et al., 1991, Galobardes et al, 2006a, Galobardes et al, 2006b). 
Adolescents from socioeconomically deprived backgrounds might stand out by not having 
the same brand of clothes and electronic devices as their peers, and therefore be more easily 
chosen as targets of bullying. The higher prevalence of mental health problems among low-
SES adolescents might also mediate the link between SES and bullying victimization (Elgar 
et al., 2015). When it comes to being bullied, the possibility of a reverse causality needs 
to be considered. Self-reported depression is more common among low-SES adolescents 
(Torikka et al., 2014), and people with depression are known to interpret their environment 
more negatively than others (Kaltiala-Heino et al., 2011). Thus, low-SES adolescents may 
interpret their peers’ actions more negatively than others and therefore experience more 
bullying than others.
Financial problems in the family are also risk factors of bullying perpetration (Caravaca 
Sánchez et al., 2016). Perpetrators from low-SES backgrounds may use bullying as a 
strategy to gain higher social status among peers (Wolke et al., 2015). In addition, low 
socioeconomic status is associated with less parental monitoring, which increases the 
likelihood of bullying others (Shetgiri, 2012). The higher prevalence of conduct disorder 
and other mental health problems among low-SES adolescents may likewise explain the 
results (Luukkonen et al., 2010).
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5.2 Smoking
Smoking was associated with socioeconomic adversities, which is in line with earlier 
studies (Du et al., 2015; Kuntz et al., 2016; Ledoux et al., 2002; Moberg et al., 2001). Low 
SES is associated with a higher likelihood of smoking initiation and a lower likelihood of 
successful smoking cessation (Hiscock et al., 2012). Parents with low level of education 
are more likely to smoke and parental smoking is a substantial risk factor of adolescent 
smoking. As the parents of low-SES adolescents are more likely to smoke, these adolescents 
may get less social support from their social environment for their attempts to stop smoking 
(Hiscock et al., 2012). In addition, psychiatric morbidity is more prevalent in low-SES 
groups and adolescents with mental health problems are more likely to smoke (Audrain-
McGovern et al., 2009).
According to Willis (1977), adolescents from working-class backgrounds can see “the 
working class lifestyle” as a way of contributing to and substantiating a certain view of life. 
For these adolescents, the reason for not pursuing higher education and white-collar jobs 
is not the lack of cognitive capacity or necessarily even economic obstacles, but rather a 
lack of motivation. They may not feel the need to pursue an academic career path and may 
even find it undesirable. Some adolescents from low socioeconomic backgrounds may thus 
perceive behaviors that are common among these groups, such as smoking, as a positive 
reinforcement of their working-class identities.
5.3 Delinquency
The association between delinquency and socioeconomic adversities has been observed in 
earlier studies (Hay et al., 2007; Paternoster et al., 1997; Sourander et al., 2006). Living in 
poverty, especially long-term poverty, is a well-known risk factor of delinquency (Agnew et 
al., 2008). Poverty is linked to a lack of resources and opportunities available to young people 
in multiple domains of life (Kingston, 2015). Socioeconomically deprived adolescents are 
less likely to be committed to school and more likely to drift into peer groups that engage 
in delinquent behavior (Ferguson et al., 2007; Moss et al., 2003).
Parental monitoring is a substantial protective factor against problem behaviors among 
adolescents, and less parental monitoring in low-SES families may put these adolescents 
at risk for engaging in delinquent acts (Dick et al., 2007; Hartinger-Saunders et al., 2012; 
Jones et al., 2015). The higher prevalence of substance use and mental health problems 
among low-SES adolescents may for its part contribute to the link between low SES and 
delinquency (Park et al., 2013, Melchior et al, 2011). Adolescents with certain mental health 
disorders, such as conduct disorder, are more prone to aggressive and delinquent behaviors, 




As with other probem behaviors, the association between socioeconomic adversities and 
adolescent cannabis use has been observed in earlier studies (Delva et al., 2005; Swift et 
al., 2008; Widome et al., 2013). Parents with low socioeconomic status are more likely 
to use substances and suffer from mental health problems, which are risk factors of 
adolescent substance use (Artazcoz et al., 2004; Weitoft et al., 2008). On the other hand, 
socioeconomically disadvantaged adolescents themselves are more likely to suffer from 
mental health problems and therefore at increased risk for using substances (Park et al., 
2013). 
Level of parental education reflects the informational and financial resources in the 
family. Parents with low level of education may know less about the adverse health effects 
of cannabis use and therefore express less disapproval of the substance (van der Heide et 
al., 2013). The lower level of parental monitoring may enable low-SES adolescents to engage 
more easily in peer groups where substances are available (Jones et al., 2015).
Socioeconomically disadvantaged adolescents are less likely to be committed to school 
and academic work (Johnson et al., 2007). Disengagement from school and lacking 
prospects for the future increase the risk for marginalization and experimenting with 
substances (Henry et al., 2012). Frequent cannabis use may also have become more common 
among socially marginalized adolescents in recent decades. The increased socioeconomic 
disparities in the adolescent problem behaviors observed in this study are discussed in the 
next section.
5.5 Increased socioeconomic disparities and societal changes
The most important finding in this study was that socioeconomic disparities in problem 
behaviors increased among Finnish adolescents between 2000 and 2015. Although no 
significant changes were observed in the prevalences of bullying involvement, delinquency, 
and cannabis use over time in the whole sample, the prevalences of these behaviors 
increased among adolescents with the most socioeconomic adversities. Similarly, although 
the prevalence of frequent smoking decreased and that of lifelong nonsmoking increased, 
no such changes were observed among the most socioeconomically deprived adolescents.
Although the overall level of health and well-being has constantly risen in Finland, 
the increase has not been equally distributed in the population. Evidence on increased 
socioeconomic health disparities is strong among Finnish adults (Lahelma et al., 2019; 
Lumme et al., 2018; Piha et al., 2007; Ruokolainen et al., 2019a). The findings of this study 
add to the data on increased socioeconomic health disparities among Finnish adolescents 
as well. Some earlier studies support these findings. Doku et al. (2010) observed that 
differences in adolescent smoking according to parental education level increased among 
Finnish adolescents between 1977 and 2007. Torikka et al. (2017, 2014) found increased 
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socioeconomic disparities among Finnish adolescents in the 21st century in depression, 
frequent drinking and drunkenness. Increased socioeconomic disparities in adolescent 
health and well-being have also been observed in other developed countries in the 21st 
century (Elgar et al., 2015; Frederick et al., 2014; Sigmund et al., 2020).
Finland is a welfare state where socioeconomic health disparities have traditionally 
been considered minimal. However, since the economic depression of the 1990s, the 
economic development of the lowest income group has lagged behind that of other income 
groups (Moisio, 2009). At the same time, the purchasing power of people on social security 
benefits has decreased (Moisio, 2009). Globalization has resulted in the labor market 
being less predictable than earlier, and long-term unemployment has become prevalent in 
society (Rotko et al., 2011). Low level of education, unemployment, and poverty tend to 
accumulate among the same individuals, and be passed on intergenerationally (Bask et al., 
2015). Additionally, today’s society is more individualistic than ever before (Grant et al., 
2017). As individuals are considered responsible for their own success, one is more often 
perceived to be responsible for their socioeconomic disadvantage.
As the adolescent SES was measured by parental education, parental unemployment, 
and family structure, the results of this study imply that socioeconomic disadvantage in the 
family is more strongly associated with adolescent problem behaviors than earlier. Family is 
one of the most substantial factors affecting adolescent health and well-being (Chen et al., 
2012; Dick et al., 2007; Hartinger-Saunders et al., 2012; Piehler et al., 2015). The ill-being of 
low-SES families may have increased due to the societal changes discussed above. Problems 
in the family, such as parental unemployment, financial hardship, and parental stress put a 
lot of pressure on the adolescent, which can manifest as engagement in problem behaviors. 
As discussed in section 5.3, some adolescents from low-SES backgrounds may adopt “the 
working-class lifestyle” as part of their identities and therefore see engaging in certain risk 
behaviors as a means of reinforcing their identities (Willis, 1977). For instance, smoking 
may be considered normative in these adolescents’ social environments, although it is 
perceived negatively in the general population. The identity processes of adolescents from 
different socioeconomic backgrounds may have diverged in a way that has led to increased 
differences in problem behaviors between these groups. 
Exponentially increased consumption of social media (Pantic, 2014) may partly account 
for the increased ill-being of low-SES adolescents. As today various social networking apps 
constitute an essential part of adolescent daily life, adolescents are provided with more 
tools for comparison. Spending a lot of time on social media has indeed been observed to 
increase mental health problems, such as depression and anxiety (Pantic, 2014; Seabrook 
et al., 2016). Socioeconomically deprived adolescents may be especially susceptible to social 
comparison and feelings of relative deprivation in social media (Seabrook et al., 2016).
Finally, immigration may partly explain the increased socioeconomic disparities in 
problem behaviors. In 2000, 16,895 people migrated to Finland from other countries, 
whereas in 2015 the corresponding number was 28,746 (Official Statistics of Finland, 
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2016). Socioeconomic adversities, such as unemployment and low income, are more 
prevalent among immigrants than in the indigenous population (Gorodzeisky et al., 2017). 
In addition, certain adverse health behaviors, such as smoking, are more common in some 
countries of origin than in Finland (Salama et al., 2018). Young immigrants may also be 
more often selected as targets of bullying due to standing out from others (Maynard et al., 
2016). The higher prevalence of trauma history may also predispose these young people 
to problem behaviors (Grella et al., 2005). Moreover, if integration into the new host 
society fails, the immigrant is at high risk of marginalization and poor health. All in all, 
the increased immigration may have contributed to the increased prevalences of certain 
problem behaviors among people with socioeconomic adversities. However, immigrant 
status was not controlled for in this study.
Taken together, these societal changes may have contributed to the widened gap 
in adolescent problem behaviors between socioeconomic groups in Finland. Reducing 
socioeconomic health disparities has been a central aim of Finnish health policy for 
decades, and several policies have been implemented in order to achieve this goal (Rotko 
et al., 2011). However, despite these efforts it seems that socioeconomic health disparities 
have not decreased, but on the contrary have actually increased in recent decades. Previous 
policies to reduce socioeconomic health disparities may not have succeeded in reaching the 
concrete level.
5.6 Methodological considerations
The results of this study need to be interpreted with certain limitations in mind. As with 
all studies relying on self-report data, recall bias has to be considered as a possible source of 
error. For instance, level of parental education may be difficult for the adolescent to recall, 
which may explain why the proportion of missing responses on this question was greater 
than on other questions in the survey. However, the proportions of missing responses to all 
questions in this study were small. 
Another source of error in studies relying on self-report data is invalid responding. The 
tendency to aim at social desirability may result in under-reporting of problem behaviors 
(Fisher et al., 2008). The experienced stigma around problem behaviors may have decreased 
over time, which could manifest as adolescents reporting problem behaviors more openly 
than before. However, it is unlikely that the increases in problem behaviors among 
adolescents with low SES would be explained only by bolder reporting, as the general 
trends in problem behaviors seem stable or decreasing. On the other hand, adolescents 
in particular are inclined to exaggerate their symptoms in survey studies (Robinson-
Cimpian, 2014). As with social desirability, however, there is no reason to assume that the 
exaggeration of problem behaviors would explain the increased socioeconomic disparities 
observed in this study.
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Yet another limitation to be taken into consideration is that potential factors mediating 
the association between socioeconomic status and adolescent problem behaviors were not 
controlled for in this study. Examples of these factors include adolescent mental health 
problems, increased immigration, and the economic recession between 2008 and 2009 
(Stuckler et al., 2011). However, the aim of this study was to investigate changes over 
time in adolescent problem behaviors according to socioeconomic status rather than the 
mechanisms underlying the changes. Further studies are therefore required to elucidate the 
causes of the increased socioeconomic disparities in adolescent problem behaviors observed 
in this study.
Despite the limitations, this study has several strengths. It was based on uniquely 
extensive and nationally representative data large enough to enable the analysis of time 
trends in behavioral outcomes (N = 761,278). The school sample of this age group was 
comprehensive as basic education is compulsory for everyone under the age of 16 in 
Finland. The sampling and timing of the study were held constant over the study years, 
and the preservation of the original questions across questionnaires made it possible to 
study changes in problem behaviors over time. The findings of this study have considerable 
implications for public health policies and clinical practice as decreasing socioeconomic 
health disparities continues to be a central aim of Finnish health policy.
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6 Implications
6.1 Implications for practice
As the socioeconomic health disparities have increased in Finland in recent decades despite 
efforts to reduce them, more concrete measures are urgently required. Unfortunately, 
data on effective interventions among socioeconomically disadvantaged adolescents are 
scarce. Of the four problem behaviors examined in this study, most evidence is available on 
smoking interventions. Current smoking prevention and cessation programs may be less 
effective among individuals from low-SES backgrounds (Fernández et al., 2006; Hiscock 
et al., 2012; Sheffer et al., 2012). Low-SES adolescents might benefit from programs that 
attempt to enhance the social support to quit smoking and refute the perception of smoking 
as a norm (Hiscock et al., 2012).
Family is one of the most decisive factors affecting adolescent well-being (Chen et al., 
2012; Dick et al., 2007; Hartinger-Saunders et al., 2012; Piehler et al., 2015). A supportive 
parent or other caregiver is in a crucial role in the development of the adolescent’s resilience 
to adversities (Chen et al., 2012). On the other hand, lack of parental monitoring is a 
significant risk factor of adolescent problem behaviors, including smoking, delinquency, 
and cannabis use (Dick et al., 2007; Hartinger-Saunders et al., 2012; Piehler et al., 2015). 
Reinforcement of social support from different sources, especially from families, should 
be taken into consideration in the preventive efforts and interventions addressing these 
behaviors (Flannery et al., 2016; Hartinger-Saunders et al., 2012; Menesini et al., 2017; 
Šmigelskas et al., 2018). Intervention models for youth services that emphasize educating 
parents to monitor and support their children may prove to be the most cost-effective and 
sustainable (Bruce, 2002; Dong et al., 2017; Hartinger-Saunders et al., 2012; Healy et al., 
2014; Kaufman et al., 2018; Mann et al., 2015; Piehler et al., 2015). These interventions need 
to be tailored for low-SES parents.
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Parental illness threatens the well-being of the whole family. Children should always be 
taken into account in the treatment of parental somatic, mental health, and substance abuse 
problems. In Finland, an intervention named Let’s Talk about the Children (LT; Solantaus 
et al., 2010) has already been implemented in clinical practice with promising outcomes 
(Niemelä et al., 2012; Punamäki et al., 2013; Solantaus et al., 2010). LT involves a brief 
psychoeducational discussion with parents with psychiatric or somatic illness on children’s 
well-being (Solantaus et al., 2010). Finally, it is crucial to support parents’ health and well-
being to ensure that they have enough resources to support their children (Karimzadeh et 
al., 2017).
Apart from family, school is the main social environment in adolescence. School-
based prevention programs have the ability to reach the whole age group cost-effectively 
(Ariza et al., 2013; Deogan et al., 2015). The Finnish antibullying program, KiVa, has been 
successfully implemented in Finland and elsewhere in the world (Nocentini et al., 2016; 
Salmivalli et al., 2012), and the same idea could be applied to other problem behaviors 
as well (Deogan et al., 2015; Parks et al., 2018). Interventions aiming at reducing school 
disengagement among adolescents could reduce problem behaviors in both the short and 
long term (Henry et al., 2012). In addition, schools should enhance the motivation and 
abilities of low-SES adolescents to pursue meaningful life paths, including education, 
integration, and employment. To enable this, the regional disparity between schools needs 
to be addressed (Karvonen et al., 2018).
Internet-based programs are easily accessible to all and can be implemented at low cost 
(Tait et al., 2013). Online interventions have already proven successful in reducing smoking 
and cannabis use among adolescents (Ariza et al., 2013, Rooke et al., 2010; Tait et al., 2013). 
However, the effectiveness of Internet-based programs requires media literacy, the level of 
which is lower in low-SES groups (Levin-Zamir et al., 2018). Therefore, these programs 
should also aim at enhancing media literacy (Primack et al., 2014).
Finally, healthcare professionals and other adults working with adolescents are in an 
excellent position to intervene in adolescent problem behaviors. They should understand 
that the values of adolescents may differ greatly from their own, and therefore focusing on 
the long-term consequences of problem behaviors may not necessarily prove successful. An 
adolescent may see a problem behavior as part of their identity, and it can play a decisive 
role in their peer relations. Healthcare workers should encourage adolescents themselves to 
think of the harms that are relevant to them in their current lives, and compare the risks to 
the rewards gained from the behavior. Motivational interviewing is a counseling method 
that encourages the patient to find the internal motivation to change harmful behaviors 
(Rollnick et al., 1995). It has been widely implemented in the treatment of addictions, and 
can also be used in addressing other problem behaviors (Miller et al., 2002).
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6.2 Implications for policymakers
When it comes to mental health problems, prevention and early intervention are keys. 
Offering low-threshold mental health services for the young is cost-effective and above 
all prevents severe psychiatric morbidity, unemployment, and social marginalization in 
the future. Socioeconomic adversities in the family should be recognized as risk factors 
of adolescent problem behaviors and vulnerable families should be supported. Preventing 
social marginalization and enhancing social inclusion requires multiprofessional 
collaboration across sector boundaries.  
With respect to adolescent substance use, the regulation of supply is essential. High 
cigarette prices have been shown to reduce smoking especially among the young and the 
socioeconomically disadvantaged, and therefore continuing the progressive increases in 
tobacco taxes is an effective way to reduce socioeconomic disparities in adolescent smoking 
(Brown et al., 2014; Ding, 2003; Parks et al., 2017). Also the regulation of new products 
emerging in the market, such as e-cigarettes, is crucial in reducing smoking among 
adolescents.
Finally, sociopolitical measures are required to reduce socioeconomic health disparities 
in the population. Ensuring everyone’s right to adequate social support and equal access to 
health and social services independent of socioeconomic status and the place of residence 
are essential in reducing health disparities caused by different starting points. Supporting 
single-parent families and families with multiple children is especially important as a 
significant number of these families live below the poverty line (Rotko et al., 2011). In 
addition to reducing long-term unemployment through promoting opportunities for re-
employment and making work profitable, the health of the unemployed can be improved 
through reducing unemployment-related harms by providing change security in the case of 
job loss, as well as securing adequate health services for the unemployed (Rotko et al., 2011). 
Finally, the successful integration of immigrants into society improves their health and also 
enhances overall cohesion and well-being in society.
6.3 Implications for reserch
More needs to be learned about the pathways through which socioeconomic adversity 
leads to problem behaviors. Likewise, the underlying causes of increased socioeconomic 
disparities in problem behaviors need further investigation. Socioeconomic disparities may 
also have increased in other areas of adolescent health and well-being that have so far gone 
unnoticed. To keep track of the trends in socioeconomic health disparities, establishing 
and maintaining comprehensive monitoring systems of socioeconomic health disparities 
in the population is essential.
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Evidence-based interventions to improve the health of adolescents with socioeconomic 
adversities are scarce and thus much needed. The biggest challenge will be solving how 
these interventions could reach the most vulnerable adolescents, who often tend to remain 
beyond the reach of services and even of intervention studies themselves.
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7 Conclusion
The findings of this study indicate that socioeconomic disparities in problem behaviors 
increased among Finnish adolescents between 2000 and 2015. Although the overall changes 
in bullying at school, delinquency, and cannabis use were modest, the prevalences of these 
behaviors increased among adolescents with the most socioeconomic adversities. Similarly, 
the overall prevalence of frequent smoking decreased and that of lifelong nonsmoking 
increased, but no similar changes were observed among adolescents with the most 
socioeconomic adversities. Concrete actions to reduce socioeconomic health disparities in 
the population are required. Socioeconomic adversities should be taken into account in the 
prevention of problem behaviors among adolescents. In addition, securing everyone’s right 
to adequate social support as well as equal access to health and social services independent 
of socioeconomic status and place of residence is essential in reducing socioeconomic 
health disparities in the population. Finally, to plan targeted policies and interventions, 
further knowledge about the underlying mechanisms of the increased socioeconomic 
health disparities among adolescents is required.
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A B S T R A C T
Bullying at school has far-reaching impacts on adolescent well-being and health. The aim of this
study was to examine trends in bullying at school according to socioeconomic adversities among
Finnish adolescents from 2000 to 2015. A population-based school survey was conducted bien-
nially among 14–16-year-old Finns between 2000 and 2015 (n= 761,278). Distributions for
bullying, being bullied and socioeconomic adversities were calculated. Associations between
bullying involvement, time and socioeconomic adversities were studied using binomial logistic
regression with results shown by odds ratios with 95% confidence intervals. At the population
level, the likelihoods of bullying and being bullied varied only slightly between 2000 and 2015.
Bullying and being bullied were associated with socioeconomic adversities (low parental edu-
cation, not living with both parents and parental unemployment in the past year). Unlike in the
general population, the likelihoods of bullying and being bullied increased markedly among
adolescents with most socioeconomic adversities. The increased socioeconomic differences in
bullying involvement observed in this study add to the mounting evidence of polarization of
adolescent health and well-being. Socioeconomic adversities should be considered in the pre-
vention of bullying at school. In addition, socio-political measures are needed to decrease so-
cioeconomic inequalities among Finnish adolescents.
1. Introduction
Bullying is defined as intentional harm-doing that is carried out repeatedly over time and involves a power imbalance between
perpetrator and victim (Olweus, 1994). According to the WHO survey Health Behavior in School-aged Children involving 40 Eur-
opean countries, 26% of all young people reported having been involved in bullying during the past two months (Craig et al., 2009).
In recent decades, the prevalences of bullying and being bullied have remained the same or even decreased in many European and
North American countries (Chester et al., 2015; Cooc & Gee, 2014a; Finkelhor et al., 2014; Molcho et al., 2009; Perlus, Brooks-
Russell, Wang, & Iannotti, 2014; Vieno et al., 2015). This study aims to examine socioeconomic trends in bullying at school among
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Finnish adolescents between 2000 and 2015.
Bullying at school is a significant cause of psychological, physical and social suffering. Bullying victimization is a major risk
factors of mental health disorders, such as depression, anxiety disorders and substance use problems (Kaltiala-Heino, Fröjd, &
Marttunen, 2009; Reijntjes, Kamphuis, Prinzie, & Telch, 2010). Also bullying perpetration is associated with the development of
mental health problems, such as personality disorders (Copeland, Wolke, Angold, & Costello, 2013; Kaltiala-Heino et al., 2009). Both
victims and perpetrators of bullying suffer from physical health problems, such as headaches and accidental injuries, more than
adolescents not involved in bullying (Srabstein, McCarter, Shao, & Huang, 2006). In addition, bullying perpetration also predicts
criminality later in adolescence (Barker, Arseneault et al., 2008).
Some risk factors for bullying have been identified in the scientific literature. Boys are more often involved than girls in bullying
both as perpetrators (de Oliveira et al., 2016; Jansen, Veenstra, Ormel, Verhulst, & Reijneveld, 2011; Vieno et al., 2015) and victims
(Aho, Gren-Landell, & Svedin, 2016; Cooc & Gee, 2014b; de Oliveira et al., 2015; Due, Damsgaard et al., 2009; Due, Merlo et al.,
2009; Hong et al., 2016; Menrath et al., 2015; Nordhagen, Nielsen, Stigum, & Kohler, 2005; Vieno et al., 2015). Age and develop-
mental stage are associated with the means of bullying: physical bullying is most often seen among young children, whereas verbal
bullying becomes more common along with the development of verbal skills. As social skills improve and socialization proceeds, the
more subtle indirect forms of bullying become dominant. (Bjorkqvist, Österman, & Kaukiainen, 1992)
In addition to sex and age, socioeconomic status (SES) has been examined as a risk factor for bullying involvement. SES is an
aggregate concept comprising resource-based (such as material and social resources) and prestige-based (individual’s rank or status)
indicators of socioeconomic position, which can be measured at both individual, household, and neighborhood levels (Krieger,
Williams, & Moss, 1997). It can be assessed through individual measures, such as education, income, or occupation (Galobardes,
Shaw, Lawlor, Lynch, & Davey Smith, 2006a, Galobardes, Shaw, Lawlor, Lynch, & Davey Smith, 2006b), but also through composite
measures that provide an overall index of socioeconomic level. Of the SES indicators, low parental education has been associated with
bullying perpetration and victimization in several studies (de Oliveira et al., 2015; Jansen et al., 2011, 2012; Nordhagen et al., 2005).
Living with both parents, on the other hand, has been observed to protect adolescents against bullying involvement (Aho et al., 2016;
Jablonska & Lindberg, 2007; Nordhagen et al., 2005), whereas living in a single-parent family or a blended family have been
observed to be risk factors for bullying involvement (Jablonska & Lindberg, 2007; Nordhagen et al., 2005). In addition, parental
unemployment has been associated with bullying victimization (Delfabbro et al., 2006). However, not all studies observed the
association between SES and bullying involvement, and the scientific evidence is stronger on the association between SES and
bullying victimization than SES and bullying perpetration (Tippett & Wolke, 2014). The results vary according to how SES is
measured, and there is no consensus over whether single SES indicators or an overall index of SES is associated with bullying
involvement.
Socioeconomic disparities have increased in many countries around the world in recent decades (Keraudren & Rizzo, 2010; Rotko,
Aho, Mustonen, & Linnanmäki, 2007). The Nordic countries, including Finland, have traditionally been considered to be welfare
states where socioeconomic inequalities are minimal. However, in the past decades, socioeconomic disparities have increased in
Finland as well: for instance, child poverty has tripled from 1995 to 2008 (Rotko et al., 2007). Scientific evidence suggests that
socioeconomic disparities have also increased in the area of adolescent health and well-being: Frederick, Snellman, and Putnam,
(2014) found that socioeconomic disparities in the prevalence of overweight have increased among adolescents in the US since 2002.
Torikka et al. (2014, 2017) observed that the differences in the prevalences of depression, heavy drinking and drunkenness between
socioeconomic groups increased among Finnish adolescents from 2000 to 2011. Therefore it can be hypothesized that socioeconomic
inequalities have increased in bullying involvement as well. However, no studies have so far been conducted on the subject. The aim
of this study was to examine trends in bullying at school among Finnish adolescents between 2000 and 2015 and differences in these
trends according to the socioeconomic adversities. Our research questions were:
(1) Did the prevalences of bullying and being bullied change between 2000 and 2015?
(2) Are bullying and being bullied at school associated with socioeconomic adversities (low parental education, not living with both
parents and parental unemployment)?
(3) Did the trends in bullying and being bullied at school differ according to the socioeconomic adversities?
2. Methods
2.1. Data and participants
The School Health Promotion Study of the National Institute for Health and Welfare is a survey that examines the health, health
behavior and school experiences of Finnish adolescents. The survey has been conducted biennially since 1996 among 8th and 9th
graders with pooled 2-year-data (2000–2001, 2002–2003, 2004–2005, 2006–2007, 2008–2009, 2010–2011, 2012–2013,
2014–2015). The data was collected anonymously during a school lesson under the supervision of a teacher, who did not interfere
with the responses. Participants were informed about the voluntary nature of the study in both oral and written form, and returning
the survey was considered consent to participate. The survey took about 30–45min to complete. After this, the surveys were put in an
envelope, sealed and returned directly to the research center. The timing of the study, sampling and data collection methods were
held constant in each survey. More information on the study is included in the Appendix A. Altogether, 761,278 (50,404–109,127
biennially) 8th and 9th graders participated in the survey. The 8th graders were 14–15 years old and the 9th graders 15–16 years old
at the time of the surveys. The biennial cohorts covered between 43–82% of the whole age cohort of the country. This study was
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approved by the ethics committee of Pirkanmaa Hospital District and the National Institute of Health and Welfare.
2.2. Data collection tool
The questionnaire contained the following brief definition of bullying: 'In this questionnaire, bullying refers to the harassment of
one pupil by another pupil or a group of pupils either verbally or physically. Teasing a pupil repeatedly in ways he or she does not like
is also considered bullying. An argument between two roughly equal pupils is not considered bullying.' Bullying and being bullied
were elicited using two questions derived from a World Health Organization study on youth health (King, Wold, Tudor-Smith, &
Harel, 1996): 'How often have you been bullied at school in this SEMESTER?' and 'How often have you participated in bullying other
students in this SEMESTER?' The response alternatives were 'several times a week', 'about once a week', 'less frequently' and 'not at all.
These bullying victimization and perpetration measures have been shown to possess good validity and reliability for measuring
bullying involvement (Roberson & Renshaw, 2017). For the analyses, two dichotomized bullying involvement variables 'frequently
bullying others' and 'frequently bullied' were created, in which the response alternatives 'several times a week' and 'about once a week'
were considered frequent bullying involvement.
The socioeconomic variables recorded were sex, parental education, parental unemployment in the past year and family structure.
Parental education was elicited as follows: 'What is the highest education qualification your father/mother has achieved?' The
response options in the 2000 questionnaire were 'basic school/vocational school/high school and/or vocational school/university or
polytechnic'. The response options varied slightly over time: for instance, in the 2013 questionnaire there was a response option 'no
education', which was removed from the 2015 questionnaire. For the analyses, parental education was dichotomized as parental basic
education only (including the response option 'no education') versus other. Parental unemployment was elicited as follows: 'Have
your parents been unemployed or laid off work during the past YEAR?' The response options were the same in all questionnaires:
'neither/one parent/both parents'. Family structure was elicited as follows: 'My famiily consists of…' The response options in the 2000
questionnaire were 'mother and father/mother and stepfather/father and stepmother/mother only/father only/spouse/other care-
giver'. The response options varied slightly over time. For the analyses, family structure was dichotomized as living with both parents
– always included as the first response option – versus other. In this article, all three variables are referred to as socioeconomic
adversities. In addition, a variable 'cumulative socioeconomic adversity' was created, in which all three socioeconomic variables were
combined, with a score of 0 indicating no socioeconomic adversities (living with both parents, no parental unemployment and at least
one parent with higher than basic education) and a score of 4 stood for having all socioeconomic adversities studied (not living with
both parents, both parents unemployed, both parents with basic education only).
2.3. Statistical analysis
All statistical analyses were conducted using the SPSS software (version 24). Distributions of bullying involvement and socio-
economic adversities for both sexes during the time period 2000–2015 are presented in Table 1. Bivariate associations were studied
using binomial logistic regression with the results shown as odds ratios with 95% confidence intervals. Frequent bullying
Table 1
Involvement in bullying at school and socioeconomic characteristics among Finnish boys and girls in the 8th and 9th grades of comprehensive school
(%).
Boys (n=381,527) Girls (n=376,814) p



























































a 'Missing' = No information was received on this question.
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victimization and perpetration were entered as dependent variables. In the first model, categorical time periods (2000–2001,
2002–2003, 2004–2005, 2006–2007, 2008–2009, 2010–2011, 2012–2013, 2014–2015) were entered as an independent factor using
the time period 2000–2001 as a reference category (Table 2). In the second model, family structure (living with both parents/other),
parental unemployment in the past year (neither/one parent/both parents) and parental education (both parents basic education
only/other) were entered one at a time, each as an independent factor (Table 4). In the third model, cumulative socioeconomic
adversity was entered as an independent factor and asociations were calculated separately for each time period (Tables 5 and 6).
3. Results
The overall prevalence of being frequently bullied was 5.9% for girls and 8.6% for boys; the prevalence of frequently bullying
others was 2.8% for girls and 9.4% for boys (Table 1). The prevalences of being frequently bullied and frequently bullying others
varied only slightly over time: they remained at the same level or slightly above the level in 2000–2001, except for frequently
bullying others, which decreased below the 2000–2001 level since 2012–2013 for both sexes (Table 2).
The proportion of adolescents not living with both parents increased towards the end of the study. The proportion of low parental
education and parental unemployment varied only slightly over time. (Table 3) Both being frequently bullied and frequently bullying
others were more common among girls and boys not living with both parents than among those who did. Being frequently bullied and
frequently bullying others were also positively associated with parental unemployment. Involvement in bullying at school was most
common among girls and boys whose both parents had been unemployed and least common among those whose parents had not been
Table 2
Involvement in bullying at school over time among Finnish boys and girls in the 8th and 9th grades of comprehensive school. (OR (95% CI))a.




1.1 (1.1–1.2) 1.2 (1.1–1.2) 1.3 (1.2–1.3) 1.4 (1.3–1.4) 1.5 (1.4–1.5) 1.3 (1.2–1.3) 1.1 (1.0–1.1)
Frequently bullying others 1.0 (0.9–1.0) 0.9 (0.9–1.0) 1.0 (1.0–1.0) 1.1 (1.1–1.2) 1.0 (1.0–1.1) 0.6 (0.6–0.7) 0.6 (0.5–0.6)
GIRLS
Frequently bullied 1.0 (0.9–1.1) 1.0 (1.0–1.1) 1.1 (1.0–1.2) 1.1 (1.1–1.2) 1.3 (1.2–1.4) 1.3 (1.2–1.4) 1.2 (1.1–1.3)
Frequently bullying others 1.0 (1.0–1.1) 1.0 (1.0–1.1) 1.1 (1.1–1.2) 1.4 (1.3–1.5) 1.4 (1.3–1.5) 0.7 (0.7–0.8) 0.5 (0.5–0.6)
a Time period 2000–2001 used as a reference category.
Table 3
Proportion of socioeconomic adversities over time among Finnish boys and girls in the 8th and 9th grades of comprehensive school. (%).
2000–2001 2002–2003 2004–2005 2006–2007 2008–2009 2010–2011 2012–2013 2014–2015
BOYS



























































































































































































a 'Missing' =No information was received on this question.
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unemployed in the past year. Involvement in bullying at school was also more common when both parents had only basic education
than when at least one parent had higher than basic education. (Table 4)
Differences in the prevalence of involvement in bullying at school according to cumulative socioeconomic adversity increased
markedly among both sexes over the entire study period (Tables 5 and 6). The difference in being frequently bullied between girls not
living with both parents, with both parents unemployed, and with parents having basic education only, and girls living with both
parents, with no parental unemployment, and at least one parent with higher than basic education increased from 2000–2001
(OR=4.1, 95% CI 2.3–7.5) to 2015–2014 (OR=19.3, 95% CI 12.6–29.5). Similarly for boys, the difference in being frequently
bullied increased from 2000–2001 (OR=7.6, 95% CI 5.1–11.3) to 2014–2015 (OR=18.1, 95% CI 13.5–24.3). In addition, the
difference in frequently bullying others increased both for girls (OR=8.6, 95% CI 4.7–15.6 in 2000–2001; OR=76.6, 95% CI
47.2–124.4 in 2014–2015) and for boys (OR=6.3, 95% CI 4.2–9.2 in 2000–2001; OR=27.6, 95% CI 20.5–37.2 in 2014–2015).
4. Discussion
In this study, we observed that involvement in bullying at school, both as a victim and as a perpetrator, was associated with
Table 4
Involvement in bullying at school by socioeconomic adversities among Finnish boys and girls in the 8th and 9th grades of
comprehensive school. (OR (95% CI)).





Not living with both parents 1.4 (1.3–1.4) 1.5 (1.5–1.6)










































a 'Ref' = reference category.
Table 5
Being frequently bullied over time by cumulative socioeconomic adversity among Finnish boys and girls in the 8th and 9th grades of comprehensive
school. (OR (95% CI))a,b.
2000–2001 2002–2003 2004–2005 2006–2007 2008–2009 2010–2011 2012–2013 2014–2015
BOYS
Number of sociodemographic adversities
1 1.3 (1.2–1.4) 1.2 (1.1–1.3) 1.2 (1.2–1.3) 1.3 (1.2–1.4) 1.3 (1.2–1.3) 1.3 (1.2–1.4) 1.3 (1.2–1.4) 1.5 (1.3–1.7)
2 1.5 (1.3–1.7) 1.5 (1.4–1.7) 1.6 (1.4–1.7) 1.8 (1.7–2.0) 1.8 (1.6–2.0) 1.7 (1.5–1.8) 1.6 (1.5–1.8) 2.1 (1.9–2.5)
3 2.9 (2.4–3.4) 2.0 (1.6–2.4) 2.5 (2.1–3.0) 3.5 (2.9–4.2) 2.5 (2.1–3.1) 2.5 (2.1–3.0) 2.5 (2.0–3.0) 4.8 (3.8–6.1)
4 7.6 (5.1–11.3) 7.4 (5.2–10.7) 8.9 (6.2–12.9) 8.6 (6.1–12.3) 8.4 (6.0–11.8) 9.9 (7.3–13.4) 12.1 (9.2–15.8) 18.1 (13.5–24.3)
GIRLS
Number of sociodemographic adversities
1 1.3 (1.2–1.4) 1.5 (1.4–1.7) 1.4 (1.3–1.5) 1.5 (1.4–1.7) 1.4 (1.3–1.5) 1.3 (1.2–1.5) 1.4 (1.2–1.5) 1.3 (1.1–1.4)
2 1.7 (1.5–1.9) 1.7 (1.5–1.9) 1.7 (1.6–2.0) 2.0 (1.8–2.2) 1.8 (1.6–2.0) 1.7 (1.6–1.9) 2.0 (1.8–2.2) 1.9 (1.6–2.3)
3 2.1 (1.7–2.7) 2.9 (2.4–3.6) 2.7 (2.2–3.4) 3.0 (2.4–3.7) 2.3 (1.8–2.9) 2.6 (2.1–3.1) 2.6 (2.1–3.2) 2.1 (1.5–2.8)
4 4.1 (2.3–7.5) 4.1 (2.3–7.3) 10.2 (6.5–16.0) 9.9 (6.4–15.2) 9.9 (6.6–14.9) 15.1 (11-1–20.7) 9.2 (6.6–12.8) 19.3 (12.6–29.5)
a Socioeconomic adversities: low parental education, not living with both parents and parental unemployment in the past year (one or both
parents).
b Adolescents in the same time period living with both parents, with at least one parent with higher than basic education and both parents
employed used as a reference category.
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socioeconomic adversities among 14–16-year-old Finnish adolescents. Frequent subjection to bullying and being bullied at school
were more common among adolescents not living with both parents than among those who did. Bullying and being bullied were also
positively associated with parental unemployment in the past year and were more common among adolescents whose parents had
only basic education than among those with at least one parent with higher than basic education. The most important, and novel,
finding was that although the overall prevalences of bullying and being bullied did not change markedly over the study period,
among those with the most socioeconomic adversities, they increased significantly.
Bullying and being bullied were more common among adolescents not living with both parents than among those in intact
families. The result is in line with previous studies (Aho et al., 2016; Jablonska & Lindberg, 2007; Jansen et al., 2011, 2012;
Nordhagen et al., 2005; Turner, Finkelhor, & Ormrod, 2007). According to a North American meta-analysis (Amato & Keith, 1991),
the rates of conduct problems and difficulties with psychological adaptation are higher among children of divorced parents than
among those of non-divorced parents. Similarly, the rates of psychological problems are higher among adolescents living in step-
families than those living in intact families, although the individual variation is considerable (Amato, 1994). Bullying perpetration
can be a manifestation of a conduct disorder or an externalizing symptom itself (WHO, 1992). On the other hand, externalizing and
internalizing problems have been shown to predict bullying victimization (Boulton & Smith, 1994; Fekkes, Pijpers, Fredriks, Vogels, &
Verloove-Vanhorick, 2006; Hodges & Perry, 1999; Sourander, Helstelä, Helenius, & Piha, 2000). In addition, single parents have less
time and financial resources than co-habiting parents in general, which can partly explain the increased likelihood of bullying
involvement among children of single parents (Barker, Boivin et al., 2008; Barker, Arseneault et al., 2008; Due, Damsgaard et al.,
2009; Due, Merlo et al., 2009; Hong et al., 2016; Schumann, Craig, & Rosu, 2014; Shetgiri, 2013; Shetgiri, Lin, Avila, & Flores, 2012).
Bullying victimization and perpetration were more common among adolescents whose parents had only basic education than
among those with at least one parent with higher than basic education. Similar observations have been made in earlier studies (de
Oliveira et al., 2015; Fu, Land, & Lamb, 2013; Jansen et al., 2011, 2012; Nordhagen et al., 2005). Parental education reflects
informational and financial resources, values, norms and problem-solving skills in the family (Braveman et al., 2005; Galobardes
et al., 2006a, 2006b). Bullying and being bullied were also more common the more parental unemployment there had been in the
family in the past year. The finding is in line with in previous studies (Magklara et al., 2012; Stalmach, Tabak, & Radiukiewicz, 2014).
Parental unemployment is associated with economic hardship in the family, parental stress, and adolescent psychosocial problems
(Kim & Hagquist, 2017), (Bau, m, Fleming, & Reddy, 1986), which are risk factors of bullying involvement (Alizadeh Maralani,
Mirnasab, & Hashemi, 2016; Barker, Boivin et al., 2008; Boulton & Smith, 1994; Due, Damsgaard et al., 2009; Fekkes et al., 2006;
Garaigordobil & Machimbarrena, 2017; Hodges & Perry, 1999; Hong et al., 2016; Schumann et al., 2014; Sourander et al., 2000).
The more socioeconomic adversities an adolescent had, the more likely they were to be either bullies or victims. But above all, the
gap in bullying involvement between adolescents with most and least socioeconomic adversities increased significantly from 2000 to
2015. To our knowledge, this is the first study to examine differences in trends in bullying at school according to the socioeconomic
adversities. Torikka et al. (2014, 2017) observed similarly that socioeconomic differences in depression and alcohol consumption
increased among Finnish adolescents from 2000 to 2011. These differences reflect a more pervasive phenomenon in society: although
the overall level of health and well-being has constantly risen, this increase has not been evenly distributed among the population.
Socioeconomic health disparities among adolescents have also increased in many other European and North American countries in
the past few decades (Elgar et al., 2015). The causes of increased socioeconomic disparities are multidimensional and not completely
known. Since the economic depression in the 1990s, the economic development of the lowest income group has lagged behind other
income groups. Additionally, the purchasing power of welfare benefits has decreased (Moisio, 2009). The association between so-
cioeconomic status and health is mediated by health-related behavior, living conditions, and the consumption of health services
(Palosuo, Koskinen, Lahelma, & Prättälä, 2007). In addition to causing individual suffering, socioeconomic health disparities are a
Table 6
Frequently bullying others over time by cumulative socioeconomic adversity among Finnish boys and girls in the 8th and 9th grades of compre-
hensive school. (OR (95% CI))a,b.
2000–2001 2002–2003 2004–2005 2006–2007 2008–2009 2010–2011 2012–2013 2014–2015
BOYS
Number of sociodemographic adversities
1 1.3 (1.2–1.3) 1.3 (1.2–1.4) 1.3 (1.2–1.4) 1.3 (1.2–1.4) 1.2 (1.2–1.3) 1.3 (1.2–1.4) 1.4 (1.3–1.5) 1.3 (1.1–1.5)
2 1.7 (1.5–1.8) 1.7 (1.5–1.8) 1.6 (1.5–1.8) 1.9 (1.8–2.1) 1.8 (1.7–2.0) 1.9 (1.8–2.1) 2.0 (1.7–2.2) 1.9 (1.7–2.3)
3 3.0 (2.5–3.6) 2.7 (2.3–3.2) 3.3 (2.8–3.9) 3.5 (3.0–4.2) 2.9 (2.4–3.5) 3.1 (2.6–3.7) 3.3 (2.7–4.1) 4.6 (3.6–5.9)
4 6.3 (4.2–9.2) 10.1 (7.1–14.3) 9.9 (6.8–14.2) 11.9 (8.4–16.9) 13.7 (9.8–19.1) 13.5 (10.1–18.3) 16.7 (12.7–21.9) 27.6 (20.5–37.2)
GIRLS
Number of sociodemographic adversities
1 1.3 (1.1–1.5) 1.5 (1.3–1.7) 1.6 (1.4–1.8) 1.4 (1.3–1.6) 1.6 (1.4–1.7) 1.4 (1.2–1.5) 1.4 (1.2–1.7) 2.0 (1.5–2.7)
2 1.8 (1.5–2.1) 2.2 (1.9–2.6) 1.9 (1.6–2.3) 2.0 (1.7–2.3) 2.2 (1.9–2.5) 2.1 (1.8–2.4) 2.0 (1.7–2.5) 2.5 (1.8–3.5)
3 2.6 (1.9–3.5) 3.6 (2.8–4.7) 3.2 (2.4–4.3) 3.5 (2.7–4.7) 3.4 (2.7–4.5) 3.5 (2.8–4.4) 3.6 (2.7–4.9) 4.4 (2.7–7.2)
4 8.6 (4.7–15.6) 8.0 (4.4–14.5 28.4 (18.3–44.2) 22.8 (14.9–34.8) 22.4 (14.9–33.6) 23.5 (17.0–32.4) 25.7 (17.8–37.0) 76.6 (47.2–124.4)
a Socioeconomic adversities: low parental education, not living with both parents and parental unemployment in the past year (one or both
parents).
b Adolescents in the same time period living with both parents, with at least one parent with higher than basic education and both parents
employed used as a reference category.
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major burden on public health and economy (Koskinen, Seppo, & Martelin, 2007).
The causes of socioeconomic health disparities are rooted in society, and therefore socio-political decision-making plays a major
role in decreasing them. Ensuring everyone's right to adequate social security, education, work, and social and health services are
important ways to decrease socioeconomic disparities in health and well-being, including bullying at school. Reducing socioeconomic
health disparities decreases overall suffering, helps to ensure the adequacy of public services and is also cost-effective (Rotko et al.,
2007).
5. Limitations
This study has several strengths. It was based on uniquely large and nationally representative data large enough for analysing time
trends (n=761,278) in health and behavioral outcomes. The school sample of this age group was comprehensive as basic education
is compulsory for everyone under the age of 16 in Finland. To our knowledge, no corresponding material can be found elsewhere. The
sampling and timing of the study were held constant over the study years, likewise the elicitation of bullying and being bullied at
school.
This study has also some limitations. Self-report data is susceptible to errors, such as recall bias and invalid responding. Parental
education especially may be difficult for an adolescent to recall, which may have caused the proportion of missing responses to that
question to be higher than on other questions. However, the proportions of missing responses to all questions were small. Invalid
responding is another source of error in studies relying on self-report data. Social desirablility may result in too low reporting of
problem behaviors (Fisher and Katz, 2008), and adolescents may also find it funny to exaggerate their symptoms and problem
behaviors in survey studies (Robinson-Cimpian, 2014). Such influences on bullying involvement were not controlled for in this study,
but there is no reason to assume that either social desirability or exaggerating problems would have a biasing effect on the trends.
6. Conclusion
Socioeconomic disparities in bullying at school increased among Finnish adolescents from 2000 to 2015. Although the overall
likelihoods of bullying and victimization did not change markedly, they increased significantly among adolescents with most so-
cioeconomic adversities. Socioeconomic adversities should be considered in the prevention of bullying at school. In addition, socio-
political actions are needed to decrease socioeconomic inequalities among Finnish adolescents.
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Appendix A. The School Health Promotion Study
The School Health Promotion (SHP) study monitors the well-being, health and school work of Finnish children and adolescents.
The aim of the SHP study is to strengthen the planning and evaluation of health promotion activities at school, municipal and
national levels.
The SHP study is carried out nationwide every second year in March–April. The data are gathered by an anonymous and voluntary
classroom-administered questionnaire. The topics of the questionnaire are living conditions, school work, health, health-related
behaviour and school health services. The questionnaire is continuously being developed. Still, most of the questions have remained
the same for almost 20 years, so as to maintain comparability.
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A B S T R A C T
Purpose: Smoking is a significant cause of morbidity and mortality worldwide. In the past decades,
the prevalence of adolescent smoking has decreased in industrial countries. However, whether the
decreasing trend can be seen across all socioeconomic groups is unknown. The aim of this study
was to examine time trends in adolescent smoking according to the socioeconomic status among
Finnish adolescents between 2000 and 2015.
Methods: A population-based school survey was conducted biennially among 14- to 16-year-old
Finns between 2000 and 2015 (n ¼ 761,278). Distributions for frequent smoking, lifelong
nonsmoking, and socioeconomic adversities (low parental education, not living with both parents
and parental unemployment during the past year) were calculated. Associations were studied
using binomial logistic regression results shown by odds ratios with 95% confidence intervals.
Results: Frequent smoking was positively associated and lifelong nonsmoking was negatively
associated with socioeconomic adversities. Over the study period, the overall prevalence of
frequent smoking decreased and lifelong nonsmoking increased. However, no similar changes
were observed among adolescents with most socioeconomic adversities.
Conclusion: Socioeconomic differences in adolescent smoking increased in Finland between 2000 and
2015. Although the overall prevalence of frequent smoking decreased, no similar decreasewas observed
among adolescents with most socioeconomic adversities. Similarly, although the overall prevalence of
lifelong nonsmoking increased, this was not observed among adolescents with most socioeconomic
adversities. Socioeconomic adversities should be considered in the prevention of adolescent smoking.
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Smoking is a significant cause of morbidity and mortality
worldwide. It is a major risk factor of cancer and cardiovascular
diseases, which are leading causes of death in the industrial
countries [1,2]. In Europe, approximately 12% of adolescent boys
and 11% of girls smoke at least once a week, although the prev-
alences vary largely between countries [3]. Over the past
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decades, the prevalence of adolescent smoking has decreased in
Western countries, including Finland [3e9]. Finland has been
one of the world’s pioneer countries in reducing smoking since
1977, when the Tobacco Act came into force [10]. The objective of
the Tobacco Act is to end the use of tobacco and other nicotine
products in Finland by 2030 [11]. The main areas and measures
for implementing tobacco policy in Finland are health education,
price policy, restrictions, research and development [10].
Smoking prevention requires scientific knowledge on the risk
factors of smoking. Several risk factors of adolescent smoking
have been identified in the scientific literature, including male
gender [3,12], parental smoking [13], genetic factors [14], nega-
tive life events [14], mental health problems [15], and smoking
peers [15]. In addition, indicators of socioeconomic status (SES)
have been examined as risk factors of adolescent smoking. SES is
an aggregate concept comprising resource-based (such as ma-
terial and social resources) and prestige-based (individual’s rank
or status) indicators of socioeconomic position, which can be
measured at individual, household, and neighborhood levels
[16]. It can be assessed not only through individual measures,
such as education, income, or occupation, but also through
composite measures that provide an overall index of socioeco-
nomic level [17].
Of the SES indicators, low parental education has been asso-
ciated with adolescent smoking [4,7,8]. The likelihood of smok-
ing has also been observed to be more common among
adolescents not living with both parents than among those living
in intact families [18e20]. However, the association between SES
and smoking varies over time and between countries. According
to the diffusion of innovations theory by Rogers [21] and the
smoking epidemic model by Lopez et al. [22], smoking starts first
in higher socioeconomic groups (stage I), and the rest of the
population follows later (stage II). As knowledge of the health
hazards of smoking increases, smoking starts to level off (stage
III) and finally decrease (stage IV), which also occurs first in
higher socioeconomic groups, and other groups follow later.
Many European countries, including Finland, seem to have
reached the fourth stage of the smoking epidemic in the 21st
century [23].
Although the overall level of adolescent smoking has
decreased, scientific evidence suggests that socioeconomic dif-
ferences in adolescent smoking may have increased in Western
countries in the 21st century. Socioeconomic health disparities
can be measured both through absolute measures, such as risk
differences, and relative measures, such as risk ratios [24].
Absolute deprivation theory suggests that differential health
outcomes result primarily from exposure to socioeconomic ad-
versities, such as poverty, low education, and limited health
services, whereas relative deprivation theory suggests that
relative deprivation, embodied by psychosocial stress, leads to
health disparities by influencing an individual’s sense of well-
being and subsequent health behaviors [24]. Both absolute and
relative measures are used in the scientific literature, and both
are meaningful measures for monitoring inequality. In a Euro-
pean time trend study [25], absolute educational differences in
adolescent smoking increased in Croatia and Italy, and relative
educational differences in adolescent smoking increased espe-
cially in the Netherlands and Belgium between 2002 and 2010.
Richter and Leppin [26] observed that the level of socioeconomic
disparities in adolescent smoking remained virtually unchanged
in Germany between 1994 and 2002. Rasmussen et al. [9] found
that socioeconomic differences in adolescent smoking fluctuated
between 1991 and 2006. In addition, one study on the subject
was conducted in Finland between 1977 and 2007 [27], in which
absolute differences in adolescent smoking according to parental
education level increased. Decreasing socioeconomic health
disparities is an important public health objective, and therefore,
data on such disparities is required [28]. The aim of this study
was to examine socioeconomic differences in smoking among
Finnish adolescents between 2000 and 2015. Our research
questions include the following:
(1) Did the prevalences of frequent smoking and lifelong
nonsmoking change among Finnish adolescents between
years 2000 and 2015?
(2) Are frequent smoking and lifelong nonsmoking associated
with socioeconomic adversities (low parental education, not
living with both parents and parental unemployment)
among Finnish adolescents?
(3) Did the differences between socioeconomic groups in
frequent smoking and lifelong nonsmoking increase or




The School Health Promotion Study by the National Institute
for Health and Welfare is a survey that examines the health,
health behavior, and school experiences of Finnish adolescents.
The survey has been conducted biennially since 1996 among
eighth and ninth graders with pooled 2-year data (2000e2001,
2002e2003, 2004e2005, 2006e2007, 2008e2009, 2010e2011,
Table 1
Lifelong nonsmoking, frequent smoking, and socioeconomic characteristics







Age, mean (SD) 15.4 (.7) 15.3 (.6) <.001






















One parent 23.6 25.6
Both parents 3.2 3.3
Missing 2.3 1.2
SD ¼ standard deviation.
N. Knaappila et al. / Journal of Adolescent Health 64 (2019) 776e782 777
2012e2013, 2014e2015). The data were collected anonymously
during a school lesson under the supervision of a teacher, who
did not interfere with the responses. Participants were informed
about the voluntary nature of the study in both orally and in
writing, and returning the questionnaire was taken to be consent
to participate. The questionnaire took about 30e45 minutes to
complete. After this, the questionnaires were put in an envelope,
sealed, and returned directly to the research center. The timing of
the study, sampling, and data collection methods were held
constant in each survey round. Altogether, 761,278 (50,404e
109,127 biennially) eighth and ninth graders participated in the
survey. The eighth graders were aged 14e15 years and the ninth
graders 15e16 years at the time of the surveys. When the non-
responders were excluded, the biennial cohorts covered between
43% and 82% of the whole age cohort of the country. The study
was approved by the ethics committee of Pirkanmaa Hospital
District and the National Institute of Health and Welfare.
Measures
Smoking was elicited with two questions, the first one
measuring lifelong smoking: “Howmany cigarettes, pipefuls and
cigars have you smoked altogether?” The response alternatives
were “none/only one/about 2e50/50 or more.” The second
question measured current smoking: “Which of the following
alternatives describes best your CURRENT SMOKING?” The
response alternatives were “I smoke once a day or more often/I
smoke once aweek ormore often but not daily/I smoke less often
than once a week/I have quit smoking.” For the analyses, two
dichotomous variables were created: “frequent smoking,” in
which smoking once a week or more often was regarded as
frequent smoking, and “lifelong nonsmoking,” which was
dichotomized as having never tried smoking versus having tried
smoking at least once.
The socioeconomic variables recorded were parental educa-
tion, parental unemployment during the past year, and family
structure. Parental education was elicited as follows: “What is
the highest educational qualification your father/mother has
achieved?” The response options in the 2000 questionnaire were
“basic school/vocational school/high school and/or vocational
school/university or polytechnic.” The response options varied a
little over time: for instance, in the 2013 questionnaire, therewas
a response option “no education,” which was removed again in
the 2015 questionnaire. For the analyses, parental education was
dichotomized to parental basic education only (including the
response alternative “no education”) versus other. Parental un-
employment was elicited as follows: “Have your parents been
unemployed or laid off work during the past YEAR?” The
response alternatives were the same in all questionnaires:
“neither/one parent/both parents.” The family structure was
elicited as follows: “My family consists of.” The response op-
tions in the 2000 questionnaire were: “mother and father/
mother and stepfather/father and stepmother/mother only/fa-
ther only/spouse/other caregiver.” The response options varied
slightly over time. For the analyses, family structure was
dichotomized to living with both parents versus other. In this
article, all three variables are referred to as socioeconomic ad-
versities. In addition, a variable “cumulative socioeconomic
adversity” was created, in which all three socioeconomic vari-
ables were combined: a score of 0 stood for having no socio-
economic adversities studied (living with both parents, no
parental unemployment and at least one parent with higher than
basic education) and a score of 4 stood for having all socioeco-
nomic adversities studied (not living with both parents, both
parents unemployed, and both parents with basic education
only). The prevalences of socioeconomic adversities are pre-
sented elsewhere [29].
Statistical analysis
All statistical analyses were conducted using SPSS software
(version 24). Bivariate associations were studied using binomial
Table 2
Lifelong nonsmoking and frequent smoking over time among Finnish boys and girls in the eighth and ninth grades of comprehensive schoola
2002e2003 2004e2005 2006e2007 2008e2009 2010e2011 2012e2013 2014e2015
Boys
Lifelong nonsmoking 1.2 (1.2e1.3) 1.6 (1.5e1.6) 1.8 (1.8e1.9) 1.8 (1.7e1.8) 1.9 (1.8e1.9) 2.0 (1.9e2.0) 3.2 (3.0e3.3)
Frequent smoking .8 (.8e.8) .7 (.6e.7) .6 (.6e.6) .6 (.6e.6) .6 (.6e.6) .5 (.5e.6) .4 (.3e.4)
Girls
Lifelong nonsmoking 1.3 (1.2e1.3) 1.6 (1.5e1.6) 1.8 (1.7e1.8) 1.9 (1.8e1.9) 1.9 (1.8e1.9) 2.3 (2.3e2.4) 3.8 (3.6e3.9)
Frequent smoking .8 (.8e.9) .7 (.7e.7) .6 (.5e.6) .6 (.5e.6) .6 (.5e.6) .5 (.4e.5) .3 (.3e.3)
Values are presented as OR (95% CI).
CI ¼ confidence interval; OR ¼ odds ratio.
a Time period 2000e2001 is used as a reference category.
Table 3
Lifelong nonsmoking and frequent smoking by socioeconomic adversities among
Finnish boys and girls in the eighth and ninth grades of comprehensive school
Lifelong nonsmoking Frequent smoking
Boys
Family structure
Both parents ref ref
Not living with both parents .6 (.6e.6) 2.1 (2.0e2.1)
Both parents with low education
No ref ref
Yes .7 (.7e.7) 1.7 (1.6e1.7)
Parental unemployment
Neither parent ref ref
One parent .8 (.8e.8) 1.4 (1.4e1.5)
Both parents .5 (.5e.5) 2.6 (2.5e2.7)
Girls
Family structure
Both parents ref ref
Not living with both parents .5 (.5e.5) 2.2 (2.1e2.2)
Both parents with low education
No ref ref
Yes .7 (.7e.8) 1.6 (1.5e1.6)
Parental unemployment
Neither parent ref ref
One parent .7 (.7e.7) 1.5 (1.5e1.6)
Both parents .6 (.5e.6) 2.3 (2.2e2.4)
Values are presented as OR (95% CI).
CI ¼ confidence interval; OR ¼ odds ratio.
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logistic regression results shown as odds ratios with 95% confi-
dence intervals. Frequent smoking and lifelong nonsmoking
were entered as dependent variables. In the first model, cate-
gorical time periods (2000e2001, 2002e2003, 2004e2005,
2006e2007, 2008e2009, 2010e2011, 2012e2013, 2014e2015)
were entered as independent factors, using the time period
2000e2001 as a reference category. In the second model, family
structure (living with both parents/other), parental unemploy-
ment during the past year (neither/one parent/both parents),
and parental education (both parents basic education only/other)
were entered as independent factors one at a time. In the third
model, the file was split according to categorical time periods,
and cumulative socioeconomic adversity was entered as an in-
dependent factor.
Results
The overall prevalence of frequent smoking was 22% among
boys and 20% among girls. Fifty-four percent of boys and 54% of
girls had never tried smoking (Table 1). At the overall level, the
ORs for frequent smoking decreased among both sexes over the
study period, whereas the ORs for lifelong nonsmoking increased
among both sexes over time (Table 2).
Socioeconomic differences were observed both in frequent
smoking and lifelong nonsmoking (Table 3). Frequent smoking
was more common among boys and girls not living with both
parents than among those living with both parents. Frequent
smoking was more common among boys and girls both of whose
parents had only basic education than among those who had at
least one parent with higher than basic education. Frequent
smoking was also positively associated with parental unem-
ployment during the past year among both sexes. Opposite as-
sociations were observed in lifelong nonsmoking.
The prevalences of smoking according to cumulative socio-
economic adversity are presented in Table 4. The prevalence of
frequent smoking decreased among boys and girls with the least
socioeconomic adversities over the study period, whereas no
decrease was observed among adolescents with most socioeco-
nomic adversities. Similarly, the prevalence of lifelong
nonsmoking increased among adolescents with least socioeco-
nomic adversities, whereas they varied only slightly among those
with most socioeconomic adversities (Tables 4 and 5). The rela-
tive differences according to cumulative socioeconomic adversity
are presented in Table 5. The ORs in frequent smoking between
adolescents not living with both parents, with both parents un-
employed, and with parents having basic education only and
adolescents living with both parents, with no parental unem-
ployment, and at least one parent with higher than basic edu-
cation increased among both sexes over the study period. The
ORs in lifelong nonsmoking according to cumulative socioeco-
nomic adversity varied only slightly over time.
Discussion
In this study, both frequent smoking and lifelong nonsmoking
were associated with socioeconomic adversities among 14- to
16-year-old adolescents in Finland. The prevalence of frequent
smoking was greater among adolescents with any of the socio-
economic adversities studied than among those with no socio-
economic adversities. Conversely, the prevalence of lifelong
nonsmoking was lower among adolescents with any of the
socioeconomic adversities studied than among those with no
socioeconomic adversities. Frequent smoking was positively
associated and lifelong nonsmoking was negatively associated
with the number of socioeconomic adversities. Most impor-
tantly, although the overall prevalences of frequent smoking
decreased and lifelong nonsmoking increased, no similar
Table 5





2000e2001 2002e2003 2004e2005 2006e2007 2008e2009 2010e2011 2012e2013 2014e2015
Frequent smoking boys
1 1.4 (1.3e1.5) 1.5 (1.5e1.6) 1.7 (1.6e1.8) 1.7 (1.6e1.8) 1.6 (1.6e1.7) 1.6 (1.5e1.7) 1.7 (1.6e1.8) 1.6 (1.5e1.8)
2 2.2 (2.0e2.3) 2.4 (2.2e2.5) 2.4 (2.3e2.6) 2.6 (2.4e2.8) 2.4 (2.2e2.5) 2.5 (2.3e2.6) 2.7 (2.5e2.9) 2.4 (2.2e2.7)
3 2.7 (2.4e3.1) 2.9 (2.5e3.4) 3.8 (3.3e4.3) 4.2 (3.6e4.8) 4.2 (3.6e4.9) 4.1 (3.6e4.7) 4.1 (3.6e4.8) 4.2 (3.5e5.2)
4 6.7 (4.4e10.0) 6.7 (4.7e9.5) 7.1 (4.9e10.3) 15.6 (10.5e23.1) 16.3 (11.0e24.2) 18.1 (12.7e25.9) 13.1 (9.9e17.5) 22.8 (16.6e31.4)
Frequent smoking girls
1 1.5 (1.5e1.6) 1.6 (1.5e1.7) 1.7 (1.6e1.8) 1.8 (1.7e1.9) 1.7 (1.6e1.8) 1.7 (1.6e1.8) 1.8 (1.7e2.0) 1.9 (1.7e2.1)
2 2.3 (2.1e2.4) 2.5 (2.4e2.7) 2.7 (2.5e2.8) 2.9 (2.7e3.1) 2.7 (2.5e2.9) 2.7 (2.6e2.9) 2.9 (2.7e3.1) 3.2 (2.8e3.6)
3 2.7 (2.4e3.1) 2.9 (2.6e3.4) 3.7 (3.2e4.2) 4.0 (3.4e4.6) 3.9 (3.4e4.5) 3.9 (3.4e4.4) 3.9 (3.4e4.5) 5.2 (4.3e6.2)
4 3.9 (2.5e6.0) 5.5 (3.6e8.3) 8.2 (5.3e12.6) 9.4 (6.3e14.2) 11.4 (7.6e17.1) 12.2 (8.8e16.9) 13.2 (9.7e18.0) 19.2 (12.6e29.4)
Lifelong nonsmoking boys
1 .8 (.8e.8) .7 (.7e.8) .7 (.7e.7) .7 (.7e.7) .7 (.7e.7) .7 (.7e.7) .7 (.7e.7) .7 (.7e.8)
2 .6 (.5e.6) .5 (.5e.6) .5 (.5e.5) .5 (.5e.5) .5 (.5e.6) .5 (.5e.5) .5 (.5e.5) .5 (.5e.6)
3 .5 (.4e.6) .4 (.4e.5) .4 (.3e.4) .3 (.3e.4) .3 (.3e.4) .3 (.3e.4) .4 (.3e.4) .4 (.3e.4)
4 .3 (.2e.5) .3 (.2e.4) .2 (.1e.3) .1 (.1e.2) .1 (.0e.1) .1 (.1e.1) .2 (.1e.2) .1 (.1e.2)
Lifelong nonsmoking girls
1 .8 (.7e.8) .7 (.7e.7) .7 (.6e.7) .7 (.6e.7) .7 (.6e.7) .7 (.6e.7) .6 (.6e.7) .6 (.6e.7)
2 .6 (.5e.6) .5 (.4e.5) .5 (.4e.5) .4 (.4e.4) .5 (.4e.5) .4 (.4e.5) .4 (.4e.5) .4 (.4e.4)
3 .5 (.4e.6) .4 (.3e.5) .3 (.3e.4) .4 (.3e.4) .4 (.3e.4) .4 (.3e.4) .3 (.3e.4) .3 (.2e.3)
4 .3 (.2e.6) .3 (.2e.4) .2 (.1e.4) .2 (.1e.3) .2 (.1e.3) .2 (.1e.2) .1 (.1e.2) .1 (.1e.1)
Values are presented as OR (95% CI).
CI ¼ confidence interval; OR ¼ odds ratio.
a Adolescents in the same time period living with both parents, with at least one parent with higher than basic education, and both parents employed is used as a
reference category.
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changes were observed among adolescents with most socio-
economic adversities. The relative differences in frequent
smoking also increased over the study period.
The association between adolescent smoking and parental
education has been observed in earlier studies [7,8]. Parents with
low education level are more likely to smoke [30,31], and
parental smoking is a major risk factor of adolescent smoking
[32]. Parents with higher education may also know more about
the adverse health effects of smoking and thus have more
disapproval of the substance. The association between adoles-
cent smoking and not living with both parents also corroborates
earlier studies [18e20]. Children of divorced parents experience
on average more stressful life events and have more mental
health problems than children of nondivorced parents, which
predispose adolescents to smoking [33,34]. To the best of our
knowledge, the association between adolescent smoking and
parental unemployment has not been studied previously.
Parental unemployment is associated with financial problems in
the family and adolescent psychosocial problems, which are
known risk factors of adolescent smoking [35,36].
Most importantly, although the overall proportion of frequent
smoking decreased from 2000 to 2015, no similar decrease was
observed among adolescents with most socioeconomic adver-
sities. This resulted in an increase in relative socioeconomic
differences across the study years. Similarly, although the overall
prevalence of lifelong nonsmoking increased, no similar increase
was observed among adolescents with most socioeconomic ad-
versities. However, relative differences in lifelong nonsmoking
varied only slightly over time. Increased socioeconomic dispar-
ities in adolescent smoking have also been observed in other
studies over Europe in the 21st century [9,25,27]. Smoking pre-
vention programs have been shown to be less effective in lower
socioeconomic groups [37], which may partly explain why
smoking has not decreased in lower socioeconomic groups
despite strong national tobacco policy. Therefore, new preven-
tive efforts targeted at adolescents with socioeconomic adver-
sities should be considered. It is also possible that hardship in the
lowest socioeconomic groups has increased over time. Societal
changes, such as increases in long-term unemployment and
decreases in social security benefits may have widened the gap
between socioeconomic groups in the 21st century [38].
Decreasing socioeconomic health disparities is an important
public health objective, as socioeconomic health disparities in-
crease individual suffering and inflict burden on public health
care and economy [28].
Methodological considerations
This study has several strengths; it is based on a nationwide
population-based time trend study with a large sample size
consisting of Finnish eighth and ninth graders (n ¼ 761,278) and
a high participation rate (43%e82% of thewhole age cohort of the
country). The school sample of this age group is comprehensive
as basic education is compulsory for everyone under the age of
16 years in Finland. The measurement of smoking, sampling, and
timing of the study were held constant over the study years. This
study addressed both absolute and relative socioeconomic dif-
ferences, which are both important when studying changes in
socioeconomic disparities over time [39].
This study has also some limitations. Self-report data are
susceptible to errors, such as recall bias and mischievous
responding. Especially parental education can be difficult for an
adolescent to recall, which may have caused the proportion of
missing responses on that question to be higher than on other
questions. However, the proportions of missing responses on all
questions studied were very small and thus did not affect the
results. Mischievous responding is another source of error in
studies relying on self-report data. Mischievous responders are
defined as “youths who provide extreme, and potentially
untruthful, responses to multiple questions” [40]. The degree of
mischievous respondingwas not assessed in this study. However,
there is no reason to assume that mischievous responding had
changed over time.
The socioeconomic differences in adolescent smoking
increased in Finland between years 2000 and 2015. Although the
overall proportion of frequent smoking decreased over the study
period, no similar decrease was observed among adolescents
with the most socioeconomic adversities. Similarly, although the
overall prevalence of lifelong nonsmoking increased, this was not
observed among adolescents with most socioeconomic adver-
sities. Socioeconomic adversities should be considered in the
prevention of adolescent smoking.
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Abstract 
Background: Scientific literature suggests that the prevalence of delinquency amongst adolescents has decreased 
internationally in past decades. However, whether this change is consistent across all socioeconomic groups has not yet been 
studied.  
Objective: The aim of this study was to examine changes in delinquency amongst Finnish adolescents according to 
socioeconomic status between 2000 and 2015.  
Method: A population-based school survey was conducted biennially amongst 14-16-year-old Finns between 2000 and 2015 
(n = 761,278). Distributions for delinquency and socioeconomic adversities (low parental education, not living with both 
parents and parental unemployment in the past year) were calculated using crosstabs. Associations between delinquency, time, 
and socioeconomic adversities were studied using binomial logistic regression results shown by odds ratios with 95 % 
confidence intervals. 
Results: Delinquency was positively associated with all three socioeconomic adversities studied and cumulative 
socioeconomic adversity. Although the prevalence of delinquency varied only slightly between 2000 and 2015 in the overall 
population, it increased significantly amongst adolescents with most socioeconomic adversities. 
Conclusions: The findings indicate that socioeconomic differences in delinquency have increased amongst Finnish 
adolescents in past decades. Delinquency prevention and intervention programs should take socioeconomic adversities into 
account. 
Keywords: Adolescent; delinquency; socioeconomic factors; surveys and questionnaires 
Introduction 
Delinquency and other problem behaviors are rather 
common amongst adolescents (1, 2). Delinquency 
encompasses a wide range of antisocial acts which are 
illegal or lawfully interpreted as constituting 
delinquency, including theft, violence and 
destruction of property (3). The prevalence of 
delinquency amongst adolescents varies between 6 
and 18 % in Europe and the United States of 
America (4, 5). Unlike assumed in the public debate, 
the prevalence of delinquency has not increased 
internationally in past decades, but on the contrary, it 
may have even decreased (6-9). 
Research has identified several risk factors for 
delinquency, including male gender (10), genetic 
factors (10), lower intellectual ability (11), 
aggressiveness (1), mental health disorders (12, 13), 
exposure to maltreatment in childhood (14, 15) and 
delinquent peers (16). In addition, low 
socioeconomic status (SES) increases the risk for 
delinquency. SES is an aggregate concept comprising 
resource-based (such as material and social 
resources) and prestige-based (individual’s rank or 
status) indicators of socioeconomic position, which 
can be measured at both individual, household and 
neighborhood levels (17). It can be assessed through 
individual measures, such as education, income or 
occupation (18, 19), but also through composite 
measures that provide an overall index of 
socioeconomic level. Delinquency has been observed 
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to be more common amongst adolescents living in 
non-intact families than amongst those living in 
intact families (2, 20-24). Delinquency has also been 
associated with low level of parental education (20-
22, 24) and parental unemployment (25, 26). 
Scientific evidence suggests that socioeconomic 
disparities have increased in several areas of 
adolescent health and well-being in the Nordic 
countries in past decades. Torikka et al. (27, 28) 
found that socioeconomic differences in the 
prevalence of depression, frequent alcohol use and 
drunkenness increased amongst Finnish adolescents 
from 2000 to 2011. Socioeconomic disparities also 
increased in self-rated health amongst Swedish 
adolescents between 2002 and 2014 (29). In a Finnish 
time series study (30), the overall prevalence of 
bullying at school varied only slightly between 2000 
and 2015, but both bullying perpetration and 
victimization increased amongst adolescents with 
most socioeconomic adversities. Therefore, although 
the overall prevalence of delinquency has not 
increased, this may not be true in all socioeconomic 
groups. To the best of our knowledge, however, no 
studies have so far investigated changes in 
delinquency amongst adolescents according to the 
SES.  
Delinquency has negative consequences for the 
individual, being associated with school dropout (31), 
substance abuse (32), mental health disorders (33) 
and criminality later in life (1). In addition to 
individual suffering, delinquent behavior has far-
reaching impacts on society, impairing perceived 
safety in the community (34) and inflicting significant 
costs on the public economy (35). In order to prevent 
delinquency, scientific knowledge on its risk factors 
and trends is essential. The aim of this study was to 
examine changes in delinquency according to SES 
amongst Finnish adolescents between 2000 and 
2015. Our research questions were: 
RQ1. Did the prevalence of delinquency change 
amongst Finnish adolescents between 2000 and 
2015? 
RQ2. Was delinquency associated with 
socioeconomic adversities (low parental education, 
not living with both parents and parental 
unemployment in the past year)? 
RQ3. Were the changes in delinquency over time 
similar across socioeconomic groups? 
Methods 
Data and participants 
The School Health Promotion Study is a nationwide 
anonymous classroom survey that examines the 
health, health behavior and school experiences of 
Finnish adolescents. The survey has been conducted 
biennially since 1996 amongst 8th and 9th graders with 
pooled two-year data. The survey is sent to every 
municipality in Finland, and the municipalities decide 
if the schools in their area participate in the survey. 
This study comprises the responses of 8th and 9th 
graders between 2000 and 2015. Altogether, 761,278 
(50,404-109,127 biennially) 8th and 9th graders 
participated in the survey. The 8th graders were 14-15 
years old and the 9th graders were 15-16 years old at 
the time of the surveys. The biennial cohorts covered 
43-82 % of the whole age cohort of the country. The 
study was approved by the ethics committee of
Pirkanmaa Hospital District and the National
Institute of Health and Welfare.
Measures 
The self-report questions on delinquent behavior 
were adapted from the Finnish Self-Report 
Delinquency Study questionnaire, which is a 
modiÀed version of the International Self-Report 
Delinquency Study (ISRD) instrument (36). The 
ISRD instrument has been shown to possess 
adequate reliability in test-retest studies (37). 
Delinquent behavior was elicited with five questions: 
‘During the past 12 months have you 1) drawn tags 
or graffiti on walls or elsewhere?; 2) deliberately 
damaged or destroyed school property or the school 
building; 3) deliberately damaged or destroyed other 
property; 4) stolen from a shop or a stall; 5) beaten 
someone up?’ The questions remained constant over 
the study years. Response options to all questions 
were no (= 0), once (= 1), 2-4 times (= 2) and more 
than 4 times (= 3). A sum score ranging between 0 
and 15 was formed of the five questions, in which a 
value of 4 or more (representing the 90th percentile) 
was used to indicate delinquency. The 90th percentile 
cut-off point has been used previously in the 
scientific literature (38). A considerable benefit of 
using a relative measure, as opposed to an absolute 
measure, is that it takes into account the varying 
prevalence of delinquency across different countries 
and cultures. 
The socioeconomic variables recorded were 
parental education, parental unemployment in the 
past year and family structure. Parental education was 
elicited as follows: ‘What is the highest educational 
qualification your father/mother has achieved?’ The 
response options in the 2000 questionnaire were: 
‘basic school/vocational school/high school and/or 
vocational school/university or polytechnic’. The 
response options varied a little over time: for 
instance, in the 2013 questionnaire there was a 
response option ‘no education’, which was removed 
again in the 2015 questionnaire. For the analyses, 
parental education was dichotomized as parental 
basic education only (including the response 
alternative ‘no education’) versus other. Parental 
unemployment was elicited as follows: ‘Have your 
parents been unemployed or laid off work during the 
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past year?’ The response alternatives were the same 
in all questionnaires: ‘neither/one parent/both 
parents’. The family structure was elicited as follows: 
‘My family consists of...’. The response options in the 
2000 questionnaire were: ‘mother and father/mother 
and stepfather/father and stepmother/mother 
only/father only/spouse/other caregiver’. The 
response options varied slightly over time. For the 
analyses, family structure was dichotomized as living 
with both parents versus other. In this paper, all three 
variables are referred to as socioeconomic 
adversities. In addition, a variable ‘cumulative 
socioeconomic adversity’ was created, in which all 
three socioeconomic variables were combined: a 
score of 0 stood for having no socioeconomic 
adversities (living with both parents, no parental 
unemployment and at least one parent with higher 
than basic education) and a score of 4 stood for 
having all socioeconomic adversities studied (not 
living with both parents, both parents unemployed, 
both parents with basic education only). The 
prevalence of socioeconomic adversities is presented 
elsewhere (30). 
Statistical analyses 
All statistical analyses were conducted using SPSS 
software (Version 24). Distributions of delinquency 
and socioeconomic adversities for both sexes during 
the time period 2000-2015 are presented in Table 1. 
Bivariate associations were studied using binomial 
logistic regression results shown as odds ratios with 
95 % confidence intervals. Delinquency was entered 
as dependent variable. In the first model, categorical 
time periods (2000-2001, 2002-2003, 2004-2005, 
2006-2007, 2008-2009, 2010-2011, 2012-2013, 2014-
2015) were entered as independent factors using the 
time period 2000-2001 as a reference category. In the 
second model, family structure (living with both 
parents/other), parental unemployment in the past 
year (neither/one parent/both parents) and parental 
education (both parents basic education only/other) 
were entered as independent factors one at a time. In 
the third model, the file was split according to 
categorical time periods and cumulative 
socioeconomic adversity was entered as an 
independent factor.
TABLE 1. Delinquency and socioeconomic adversities among Finnish boys and girls in the 8th and 
9th grades of comprehensive school. 
Boys (n = 381,527) Girls (n = 376,814) p 
Age (Mean (SD)) 15.4 (0.7) 15.3 (0.6) < 0.001 
Delinquency < 0.001 
 Yes 11.0 6.4 
 No 81.2 87.0 
 Missing 7.7 6.6 
Lives with both parents < 0.001 
 Yes 74.4 73.7 
 No 23.3 25.1 
 Missing 2.3 1.2 
Both parents only basic education < 0.001 
 Yes 5.6 5.9 
 No 86.8 87.5 
 Missing 7.6 6.6 
Parental unemployment past year < 0.001 
 No 70.9 69.9 
 One parent 23.6 25.6 
 Both parents 3.2 3.3 
 Missing 2.3 1.2 
TABLE 2. Delinquency over time among Finnish boys and girls in the 8th and 9th grades of comprehensive school 
2002-2003 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 2014-2015 
Boys 0.6 (0.6-0.7) 0.5 (0.5-0.5) 0.5 (0.4-0.5) 0.5 (0.5-0.6) 0.5 (0.5-0.6) 0.5 (0.5-0.6) 0.4 (0.4-0.5) 
Girls 0.6 (0.5-0.6) 0.5 (0.4-0.5) 0.4 (0.4-0.4) 0.6 (0.5-0.6) 0.6 (0.6-0.7) 0.5 (0.5-0.6) 0.3 (0.3-0.4) 
Note. OR (95% CI). Time period 2000-2001 used as a reference category 





Distributions of delinquency and socioeconomic 
adversities for both sexes during the time period 
2000-2015 are presented in Table 1. Delinquency was 
more common amongst boys than girls: in the whole 
sample, 11 % of boys and 6 % of girls scored to the 
90th percentile in delinquent behavior (Table 1). At 
the overall level, no significant changes were 
observed in the prevalence of delinquency amongst 
either boys or girls (Table 2). 
Associations between delinquency and 
socioeconomic adversities are presented in Table 3. 
Delinquency was associated with all three 
socioeconomic adversities studied. Delinquency was 
more common amongst adolescents with parental 
basic education only compared to adolescents with 
higher parental education, and amongst adolescents 
not living with both parents compared to adolescents 
living with both parents. Delinquency was also 
positively associated with parental unemployment in 
the past year. The more socioeconomic adversities 
accumulated, the more likely was delinquency. 
  
TABLE 3. Delinquency by socioeconomic adversities among Finnish 
boys and girls in the 8th and 9th grades of comprehensive school 
 Boys Girls 
Family structure 
 Both parents ref ref 
 Not living with both parents 1.9 (1.9-1.9) 1.9 (1.8-1.9) 
Both parents with low education 
 No ref ref 
 Yes 1.7 (1.6-1.8) 1.5 (1.4-1.6) 
Parental unemployment 
 Neither parent ref ref 
 One parent 1.5 (1.5-1.5) 1.6 (1.6-1.7) 
 Both parents 3.9 (3.8-4.1) 3.2 (3.0-3.4) 
Note. OR (95% CI)  
 
Differences in delinquency between 
socioeconomic groups increased over the study 
period. Although the prevalence of delinquency 
varied only slightly between years amongst 
adolescents with least socioeconomic adversities, it 
increased amongst adolescents with most 
socioeconomic adversities amongst both sexes 
(Table 4). Similarly, although the ORs for 
delinquency varied only slightly amongst adolescents 
with least socioeconomic adversities, they increased 
amongst adolescents with most socioecomic 
adversities (Table 5). 
 
Discussion 
In this study, we found that delinquency was 
associated with socioeconomic adversities amongst 
Finnish adolescents. Delinquency was more 
common among boys and girls with parental basic 
education only than amongst adolescents with higher 
parental education. Delinquency was also positively 
associated with not living with both parents and 
parental unemployment in the past year. The more 
socioeconomic adversities accumulated, the more 
likely was delinquency. Most importantly, although 
changes in the prevalence of delinquency were 
modest in the overall population, delinquency 
increased significantly amongst adolescents with 
most socioeconomic adversities. 
The bivariate associations between socioeconomic 
adversities and delinquency were in agreement with 
those reported in earlier research (20, 25, 26, 39-43). 
Low parental education, parental unemployment and 
a non-traditional family structure are all associated 
with economic hardship in the family, which is a risk 
factor of delinquency (44-46). Also the prevalence of 
substance use and mental health problems, which are 
associated with delinquency, is higher amongst low-
SES adolescents (47-49). Parental monitoring is a 
central protective factor against delinquency, and 
lower levels of parental monitoring in low-SES 
families may partly explain why these adolescents 
engage more in delinquent behavior (50, 51). 
Adolescents with socioeconomic adversities are also 
less likely to be committed to school and academic 
performance and more likely to get involved in peer 
groups that engage in delinquent behavior (52, 53). 
Our most important finding was that differences in 
delinquency according to SES increased significantly 
amongst Finnish adolescents between 2000 and 
2015. The finding is novel as changes in delinquency 
according to SES have not been studied previously. 
However, increased socioeconomic disparities have 
been observed in many other areas of adolescent 
health and well-being, such as smoking and bullying 
at school (27, 28, 30, 54-56). Why differences in 
delinquency have increased amongst adolescents in 
past decades is not known. According to Willis (57), 
some adolescents from low-SES background may 
adopt low SES as a part of their identities. Therefore, 
low-SES adolescents may perceive certain behaviors 
that are more common amongst people from lower 
socioeconomic backgrounds, such as smoking and 
delinquency, as a means of reinforcing their 
identities. It is possible that the identity processes of 
adolescents from different socioeconomic 
backgrounds are diverging in a way which has led to 
increased socioeconomic disparities in delinquency. 
Also societal changes, such as changes in income 
distribution, increased long-term unemployment and 
school inequaliszation, may have contributed to low-
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Methodological considerations 
This study has some limitations. First, self-report 
data are susceptible to recall bias. Adolescents may 
perceive parental education difficult to recall, which 
may explain why the proportion of missing responses 
is a little higher on that question than on other 
questions. However, the proportions of missing 
responses on all questions studied were very small 
and therefore hardly affected the results. Second, 
mischievous responding must be considered in self-
report studies. Mischievous responders are defined 
as ‘young people who provide extreme, and 
potentially untruthful, responses to multiple 
questions’ (60). The extent of mischievous 
responding was not assessed in this study. However, 
there is no reason to assume that the prevalence of 
mischievous responding would have changed 
drastically over years and therefore affected the 
results. 
Despite the limitations, this study has several 
strengths. It is based on an exceptional nationwide 
time series study with a long time span and a large 
sample size consisting of Finnish 8th and 9th graders 
(n = 761,278) and a high participation rate (43-82 %). 
The sampling and timing of the study were held 
constant over the study years. Self-reported 
delinquency uncovers considerably more incidents 
than official crime statistics, and anonymity is likely 
to reduce the biasing effect of social desirability in 
the responses (38). The questionnaire included 
several different measures of family SES that were 
held constant across years, which enabled us to study 
the association of delinquency with several proxy 
measures and also a composite measure of SES. 
Clinical significance 
Socioeconomic adversities are a central risk factor of 
delinquency amongst adolescents, and it seems that 
in the twenty-first century delinquency has become 
even more common amongst adolescents with low 
SES. Therefore, socioeconomic adversities should be 
considered in the prevention of delinquency as well 
as delinquency interventions. 
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